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Data contained in this section summarizes the Failure 
Report and Request for Deviation/Waiver data presented in 
each of the subsystem sections of Volume II. Cosies of 
liens written against the system (complete instrument) are 
also included herein. 
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4.1 i 

] 

ORIGINAL PAGE IS ] 

OF POOR QUALITY 


4.1 FAILURE REPORTS 


The following pages list each Failure Report asecclated 
with the Flight Model Thematic Mapper, with the symptom and 
cause of the failure, and corrective action taken. Each 
Failure Report listed is keyed to the major subsystem against 
which the failure occurred. 

Copies of Failure Reports for failures occurring at the 
subsystem level are included in Volume II of this data package. 
Copies of reports for failures occurring at the system level 
follow the listing in this section. 






Model 

Level 

FR 

II 

Unit Name Unit S/N 

Symptom/Description 

Cause 

Corrective Action 

Status 

Open/Closed 

FL 

F0372 

Multiplexer 

003 

Serial Data output 
pattern has wrong 
format 

Operator 

error 

Reworked /retested unit 
Operator instructed to 
check alternate wiring. 

C 

FL 

F0373 

Multiplexer 

003 

A/D reference voltages 
of Band 145 were low. 

Operator 

error 

Reworked/retested unit 
Operator instructed to 
verify wiring to blue 
print. 

C 

FL 

F0374 

Multiplexer 

003 

At input buffer 
DC response 
test, output 
readings of all 
sensors are wrong. 

Workmanship 

Reworked /Retested. 
Straightened all 
pins. Operator cautioned 
to use more care when 
working with hardware. 

C 

FL 

F0381 

Multiplexer 

003 

After incorporating 
SMA EO. No backup 
SMA clock output 

Rough 

Handling 

Test operator and rework 
operator were cautioned 
to use more care. 

C 

FL 

(ALL? 

F0527 

Prime Focal 
Plane 

ALL 

High resistance 
backside contact 
at interface 
between silicon 
detector and 
Quartz substrate. 

Design 

New detectors will 
be fabricated for 
Protoflight using 
Waidon 3020 conductive 
epoxy. 

C 

FL 

F0530 

Telescope/ 
Main Frame 

002 

Out-of -Flatness 
condition (less 
than 0.001 inch) 
between Telescope 
Mounting Flange and 
Main Frame mounting 
surface . 

MFG 

Procedure 

Assembly technique has 
been changed to bond 
the mirror after the 
telescope has been 
bolted to its interface. 

C 

FL 

F0552 

Telescope/Main 

Frame 

002 

Specification 
Requirements were 

Test 

Procedure 

MTF acceptable per Waiver 
W-136. 

C 


higher than 
required for 
operation within 
system specifica- 
tions. 
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Model 

Level 






^ ® <9 C3 m? ® 

FR 

J[ Unit Name Unit S/N Symptom/Description Cause Corrective Action 


9 9 

Status 

Open/Closed 



1 

i 


FL 


F0553 Relay Optics 003 
Assy. 


Inchworm No. 2 command Test 
on test box (using 
Flight IPS) vields no 
motion in "down" 

(retract) direction. 


Equip. Engr. erroneously 
marked up drawing. 
He was instructed 
to use more caution 
when making up 
future drawings. 


C 


FL 

F0554 Aft Optics 

003 

SLC functional test. 

MGF 

All parties concerned 

C 


Assy. 


AHR 51512 operation 

Procedure 

have been advised 





173,001 P/N 3 to 11, 


of the importance of 





4 to 12. 


cross-checking assembly 
P/N' s and S/N's against 
the ABCTR * s . 



FL 

F0555 

Relay Optics 

003 

Inchworm No. 2 and 

Test 

Engr. erroneously 

C 


i * 



Assembly 


on test box yields 

Equipment 

marked up drawing. He 








low MV readings 


was instructed to 








perstep during first 


use more caution when 


o o 

•n 33 






steps in either 


marking up future 







direction, subsequent 


drawings. 


■n O 






steps in "down" 




V mm 

O z 

’ 





direction are small 




O 

30 r* 






approx. 1 to 2 MV. 




o -o 

C X» 

t 

t 

FL 

F0560 

Prime 

203 

Ch. 1 and 7 were 

Defective 

Fets replaced and 

C 

> Cl 
£1 m 
— } — • 

. • 



Focal 


pegged at -25V. 

parts 

retested successfully • 


j > 

♦ 

• 



Plane 


Ch's 2,3,5 and 8 


Corrected action for defective 

-< m 

* 

t 





exceed wide band 
noise spec. 


FETS not required. 



t 

i * 

1 

t 

i 

FL 

F0581 

Prime 

201- 

Led Current used for 

Test. 

Test Procedure changed 

c 


! 



Focal 

207 

test to low. 

Proc. 

to increase LED drive 






Plane 




current to 35Z. See 
ECR 1237101 to 
Rev. Box 16660. 



• 


F0591 Cold 

003 Coating witness 

Design 

Witness samples, were tested 

Focal 

sample failed 


above design limits. Rev. 

Plane 

scotch tape test 


D of drawing 50825 adds 


after humidity 


tolerances for temp. 


test at SBRC. 


and humidity. 



w — r " 1 rrr 
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9 
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tr. 

Model 

FR 






status 


f 

i 

Level 

i) 

Unit Name 

Unit S/N 

Symptom/Description 

Cause 

Corrective Action 

Open/Closed 

t 

I 

FL 

F0606 

Electronic 

201 

Test spec. 16368 in 

No failure 

Test Procedure 

C 


I 

• . 



Module 


error 


error. E09732 










corrects spec. 
16368. 




FL 

F0620 

Prime 

201 

Crosstalk shields not 

Workmanship 

Ooer. instructed to make 

C 


* 



Focal 


adjusted correctly. 


sure proper adjustments 






Plane 




are made before final 
testing. 




FL 

F0622 

Prime 

201 

All 16 channels 

Test 

EO 9897 corrects spec. 

C 


‘ 



Focal 

Plane 


out of spec. 

Proc. 





FL 

F1035 

Power 

002 

Drawing error in 

Design 

Drawing error. EO 

C 





Supply 


51619 (REV F) 


2042A corrects 
drawing 51619. 




FL 

F1036 

Power 

002 

Component not 

Assy/ 

Instructed operator 

C 





Supply 


installed per 

Fab error 

to follow component 


-n pc 





print 


orientation as indicated 


*tj G 

\ 






on drawing and specification. 

o z 

O V 
» r~ 










j 

FL 

F1302 

SMA 


Terminals 

Workman- 

Technicians instructed 

C 

o 3 

C 5® 

J> Q 
r~ m 

i. 





E5,E1,E4,E8, 

ship 

to use caution when using 


» 





are not marked 


terminals. 


i 





as per drawing 
3568902 




3s 

J 

♦ 

FL 

F1305 

SMA 

5 

Improper Cleaning 

No 

Vendor error. SCAR 

C 


i 





by Vendor 

Failure 

63891 sent to vendor. 

* 


« 

FL 

F1306 

SMA 

007 

Drawing was not clear 

Design 

Dwg. error ECR 
873583 corrects 
drawing 3568985. 

C 


)• 

1 

FL 

F1307 

SMA 


Harness continuity 

Work- 

Assembler cautioned 

c 


i 





failure 

manship 

to use extreme care 





when performing the 
wiring operation. 


* 

i 


M 






mmtk 



FL F1308 SMA 008 Part was installed back- Assy/Fab Assembler cautioned C 

ward during assembly. error to use extreme care 


FL 

F1322 

SMA 

005 

FL 

F1325 

SMA 

004 

FL 

F1327 

SMA 

004 

VL 

F1328 

SMA 

004 

FL 

F1329 

SMA 

004 

FL 

F1330 

SMA 

004 

FL 

F1342 

SMA 

004 

FL 

F1352 

SMA 

005 

PL 

F1353 

SMA 

005 


BRDF testing showed on 
average total integrated 
scatter of 0.5% 

Test 

Procedure 

DAS internal component 
failure 

Test 

Equipment 

Frame to data station 
fixture shim out of 
spec. 

Test 

Procedure 

TFE S,L,N,SME2; Re.. 2 
Rev Scan out of 
spec 

Test 

Procedure 

Cross Scan RMS exceeded 
Spec. 

Test 

Equip- 

ment 

Unit level out of spec. 

Test 

Procedure 


EO 64392 corrects drawing C 
3568899 


HS 236-7830 directs that C 

DAS be red tagged 
to flag discrepancy and 
assure repair prior 
to next use. 

ECR 864797 correct problem C 


Test personnel cautioned C 

about sensitivity of shims » 

ECR 864799 clarifies shim 
procedure. 

ECR 864796 and EO 13111 C 

corrects test procedure 
32015-1004 

W-121 corrects problem C 


Improper use of assy. Assy /Fab Assembly personnel C 

tooling. error instructed in proper 

use of Assy, tooling. 

Inadequate polishing Workman- Scattering tests to be C 

ship performed prior to mirror. 

Acceptance from vendor. 

When "scotch clad" Cause Vendor error SCAR 63891 C 

stripable protective unknown sent to vendor 

coating per HMS 16- 

1768 was stripped 

from front mirror 

surface coating 

was damaged. 
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Model 

Level 


FL 


FL 


FL 


FL 


FL 


FL 


FL 


FL 


FL 
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FR 


Unit Name Unit S/N Symptom/Description Cause Corrective Action 


Status 

Open/Closed 


9S 

5 


f ■ 
I : 


F1439 Power Supply 


003 At initial application Assy/Fab 
of voltage, input error 

current was approaching 
limit set by TS 16518. 


Instructed operator 
to follow component 
orientation as indicated 
on drawing. 


F1666 

Electronic 

Module 

401 

All channels on 
band 3 failed to meet 
transient frequency 
response req. 

test 
set up 

GAS Flow (N2) increased on 
FPA. 

C 


; 

F1667 

Harness 

Assembly 

101 

Adjusted model 2005 
voltage ref. to -1 
500V, output was: 
+5. 628V and should 
be 0.00 + 0.3V. 

Assy/ 

Fab 

error 

Personnel cautioned to 
review dwgs and EO to 
make sure hardware is 
correct. 

C 


\ 

F1668 

Electronic 

Module 

101 

Mean resistance of 
values determined 
in 4.3.2. and 4. 3. 3 
not within spec. 

Assy/ 

Fab 

error 

Technicians have 
been cautioned to use 
extreme care when installing 
components . 

C 

o o 

-n to 

Tj G> 

O 2 

\ 

F1669 

Relay 

Optics 

003 

Left bank LVDT does 
not reverse right 
bank does not 
respond. 

Work- 

manship 

Technicians and Quality 
personnel instructed to 
use greater care when 
assy and inspecting hard- 
ware. 

C 

O JB 
TO r- 

lO TJ 
C > 
Js IT) 
r- m 

3b 

'( 

FI 71 7 

Prime 

Feesl 

Plane 

103 

Requirements of 
Para. 4.6 (frequency 
response) and para. 
4.7 (wide band noise) 
are out of tolerance 
in 8 places. 

Work- 

manship 

Design and tooling has been 
changed to reduced stress in 
substrates due to handling. 

c 


< 

* 4 i 
, ) 

F1742 

Telescope 

Assy. 

001 

Discoloration (reddish 
hue) observed on 
mirror surface. 

Cancelled 

MRB for disposition NCMR 
280985 

C 


\ 

m l 

1 U 
; 1 
* 

) 

' 1 
i 

1 • 

F1744 

Relay 

Optics 

201 

Transformer (Tl) 
measures open at 
secondary circuit. 

Unknown 

Parts now sent to MRB 
for disposition. 

C 


F1747 

Spare 

Relay 

Ont-ics 

— 

Units would not meet 
snec Q6072) holding 

Design 

Inchworm translators are now 
Rtored in drv nitroeen EO 

c 


. 

U 


"B^TTr: -ui" 
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Model 

FR 






Status 

I 

| , 

Level 

0 

Unit Name 

Unit S/N 

Symptom/Description 

Cause 

Corrective Action 

Open/Closed 

FL 

F1748 

Relay 


Unit would not meet 

Test equip. 

Tooling to be redesigned 

C 

1 

t ^ 


Spare 

Optics 


spec. (16072) 


to prevent damage on 
future units. 


, i 

FL 

F1761 

Prime 

101 

Offset limits out of 

Mfg. 

FL PostAmp board (P/N 

C 




Focal 


spec, on eleven 

procedure 

5094-lA) wa3 used for 


V , 



Plane 


channels 


PF due to schedule consider- 



ations. Selects for current 

PWB had to be redetermined to 

be compatible with FL Band 1 PreAmp. 


FL 1764 
FL 

See Page 
F1769 

30 

Electronic 

Module 

201 

Ch. 7 single 
ended output 
linearity defect. 

Defective 

part 

Due to tolerence buildup 
Hybrid had to be changed. 

FL 

F1774 

Electronic 

Module 

201 

All 16 channels 
exceed max. gain 
of 20 DB for max. 
boost above the 
100Hz gain. 

Test 

Procedure 

EO 9897 changes requirements 
and item is within spec. 

FL 

F1776 

Electronic 

Module 

201 

All 16 channels 
exceed max gain of 
20DB for max boost 
above the 100 HZ 
gain. 

Test 

Procedure 

EO 9897 changes requirements 
and item is within spec. 

FL 

F1781 

Electronic 

Module 

102 

Pins 2,6 and 10 on 
U35 shorted 
together. 

Assy/ 

Fab 

error 

Parts disposition on thru 
MRB ref NCMR 0290489 

FL 

F1783 

Electronic 

Module 

102 

No clock input 
to U8 (pin/) 7 and 
U7 (Pin 1) 

Design 

EO 9902 corrects design 

FL 

F2240 

Prime 

Focal 

Plane 

102 

Channels 7 and 
1 wide band noise 
exceeds limit of 
2.4 PA is 
approximately 3.5 
PA. 

Workman- 

ship 

Band level Assy 
redesigned and operator 
cautioned to use greater 
care during Assy, operation. 
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Model 

Level 


Unit Name Unit S/N Symptom / D e scrip t Ion 


F2241 Prime Focal 203 Channels 1,2,8 wide- 
Plane band noise exceeds 

limits of 2.4 PA. 


FL 

F2387 

Cold Focal 

201 

Band 5 Ch 15 



Plane 


offset. Ho 
response to 
INI frequency. 

FL 

F2662 

Prime 

208 

Channel 8 noise 



Focal 

Plane 


out of spec. 

FL 

F2663 

Prime 

203 

Ch. 7 transient 



Focal 


response is out of 



Plane 


spec. 

FL 

F2664 

Cold 

201 

Band 7 had 0.0 drain 



Focal 


current and signal 



Plane 


Ref. channels have 
the same voltage for 
all channels. 

FL 

F2665 

Cold 

201 

Response output 



Focal 


voltage out of 



Plane 

Assy. 


spec. 

FL 

F2666 

Prime 

208 

Noise from channel 



Focal 

Plane 


6 out of spec. 

FL 

F2667 

Cold 

201 

No signal out of 



Focal 

Plane 


Band 5 Ch 3&8 

FL 

r'^es 

Prime 

401 

Large amount of 



Focal 


crosstalk observed 



Plane 


on channels 14 and 


1 e 











F -r ^g^T? «** ^ -f ^-tV * 1 ^ tv w jL< * ^ ‘ 3^ 


♦ ■*x **• r **«r; -«*V 
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r 
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• 

Model 

Level 

FR 

il 

Unit Name 

Unit S/N 

Symptom/Description 

Cause 

Status 

Corrective Action Open/Closed 

FL 

F2669 

Prime Focal 
Plane 

207-1 

Ch 3 transient resp. 
is 1.25% @ bou sec 
S/B £ 1% <? 60, U sec. 

Design 

Design problem unit 
accepted per W-119. 

C 

FL 

F2722 

Electronic 

Module 

201 

Observed improper 
waveform during test 
16238 para. 3.3.4. 

Workmanship 

Operator instructed to use 
greater care when performing 
rework. 

C 

FL 

F2723 

Electronic 

Module 

201 

Observed improper 
current peak amplitude. 

Mfg. 

Procedure 

Planner instructed to u^e 
greater care and assure he 
has all applicable EO’s, 
incorporated into his 
planning. 

c 

FL 

F2724 

Electronic 

Module 

201 

Phase offset unable 
co add properly. 

Workmanship 

Operator and inspector 
instructed to review planning 
more carefully to assure that 
they read all supplements. 

C 

FL 

F2808 

Multiplexer 

15 

Channels 11&12 shorted 
together 

Workmanship 

Operator cautioned to use 
more care in future. 

c 

FL 

F2812 

Multiplexer 

17 

Channel 4 DC restore, 
DC level changes. 

Defective 

parts 

Replaced hydrid, 

c 

FL 

F2813 

Multiplexer 

16 

Channels 9-17 no 
output 

Defective 

parts 

Replaced hydrid . 

c 

FL 

F2814 

Multiplexer 

003 

Rl(MXll) overheating 

Assv/FAB 

Error 

Operator cautioned to use 
greater care. 

c 

FL 

F2815 

Multiplexer 

003 

B34 of connector is 
connected to U24-8 
(MX11) 

Wiring 

error 

Operator cautioned to use 
greater cere in assembly. 

c 

FL 

F2816 

Multiplexer 

14 

Channel 9 buffer has 
excessive gain. 

Defective 

parts 

Replaced Hydrid , 

c 

FL 

F2817 

Multiplexer 

C03 

Conv. MSB output 
(52) has excessive 
fall time . 

Test 

Procedure 

Test operator 

instructed to ensure select 
components are temp, 
installed before test begins. 

c 
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Model 

Level 


FL 


FL 


FL 


FL 


FL 


FL 


FL 


FL 


FL 


FL 






FR 


Unit Name Unit S/N Symptom/Description Cause Corrective Action 


Status 

Open/CJosed 


n 

,1 

c i 


F2818 Multiplexer 


003 Band Sel Bit 1 (C34) 
wave form incorrect . 


Wiring error Operator Instructed 

to use greater care when 
performing rework. 


F2819 Multiplexer 


003 Minor Frame sync. Workmanship 

signal (C29) Improper. 


Operator and inspector 
cautioned to use 
greater care In future. 


F2820 

Multiplexer 

003 

Ret on (CIO) timing 
incorrect (MX08) . 

Assy/Fab 

error 

Operator and inspector 
cautioned to use greater 
care in future. 

C 

F2821 

Multiplexer 

003 

Excessive common 
mode noise on buffer 
output ch.B . 

Defective 

parts 

Replaced hydrid 

C 


F2822 


Mutliplexer 13 to 18 Rail voltage "B" 

test reads in excess 
of specs tolerance. 


Test TP3569224/SCN 1 Test C 

procedure Procedure modified to re- 

lax limits. 


F2823 


Multiplexer 14 to 18 Rail voltage "A" test 

point reads lower 
of spec. 


Test 

procedure 


Test Procedure modified 
to relax limits . 


C 


F2824 

Multiplexer 

13,14 

Rail voltage "A" 
test point reads 
in excess of spec. 

Test 

procedure 

Test Procedure modified C 

to relax limits. 

F2825 

Multiplexer 

16 

Sensor 2 input buffer 
Las excessive droop 
in DC restore mode. 

No failure 

Passes higher assy, which has C 
tigher requirements. 

F3557 

Mutliplexer 

003 

J6 (back-up NRZ) 
output only ,2S T, P-P 
looking differentially 
across J6 pin 1 and 

n 

4. 

Defective 

parts 

Defective IC replaced. C 

F3660 

Mutliplexer 

003 

Band 1 sensor 8 fails 
DC response test. 

Test set-up 

Operator instructed to C 

use greater care when 


mating connectors. 


( 

i- 


t 

i 


. j 
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Model 

FR 




Level 

0 

Unit Name 

Unit S/N 

Symptom/Description 


-T -.- r v ■ r 

1 

V\ 


9 

10 


Cau9e Corrective Action 


Status 

Open/Closed 


* ) 
i i 

: i 
' 4 
1 


FL F3864 Power Supply 0C2 

FL F3865 Power Supply 004 

FL F3866 Power Supply 0u4 

FL F3867 Power Supply 004 

FI F4253 Wutllplexer 003 

FL F4254 Multiplexer 003 

FL F4255 Multiplexer 003 

FL F4256 Mutliplexer 003 


Incorrect lead indexing 
observed on redundant 
relay K-3. 

Assy/ 

Fab 

error 

Instructed operator to 
follow component orienta' 
tion as indicated on 
drawing. 

During Eng. evaluation 
side using an external 
pulse generator, mini- 
inverter failed in 
high input current 
mode. Smoke was 
observed . 

Test 

setup 

No further requirement 
to use an external pulse 
generator on this or any 
other Power Supply. 

Unit demonstrated 
greater than 375 watts 
input during pre-vi b, 
short fort)- test. 

Test 

Proce- 

dure 

Remove maximum input 
Power requirement per 
SCN -3 to ts. spec. 
16603. 

Unit failed post 
vibration short 
form test. 

Def- 

ective 

parts 

Replace all 908307-2 
relays in Flight 
Supply with Relays 
tested to CDU-0702. 

Band 1 sensor 
7 fails no thres- 
hold test. 

Test 

equip- 

ment 

Relay replaced and 
successful retest 
conducted . 

Numerous X talk 
errors. 

Design 

Hardware was accepted 
per VJ-124 . 

Band 1 sensor 
13 and Band 5 sensor 
6 fails input 
buffer droop 
test 

Design 

Hardware was accepted 
per W-124. 

Band 1 sensor 
7 failed input 
buffer A/C 

Test 

equip- 

mon ► 

Relay replaced and 
.successful retest. 


1 

i 

| 

I 

i 

l 

X 

\ 

I 


o 


m 


TJ 

o 

o 

S3 

o 

c 

> 




o 

2 

n 

z 

j> 


2 

a 


m 

55 



i 

i 
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a 
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Model 

FR 





Status 


Level 

II 

Unit Name 

Unit S/N 

Symptom/Descriptlon 

Cause 

Corrective Action Open/Closed 

FL 

F4257 

Multiplexer 

003 

Numerous X talk 

Design 

Hardware was accepted C 






failures . 


per W-124 . 


rL 

F4265 

Multiplexer 

003 

Band 6 sensor 

Design 

Hardware was accepted C 






falls A/D conversing 
test 


per W-124. 


FL 

F4266 

Multiplexer 

003 

Band 1 sensor 1 

Design 

Hardware was accepted C 






and Band 6 sensor 
failed A/D thres- 
hold test. 


per W-124. 

• 


FL 

F4267 

Multiplexer 

003 

Band 6 sensor 1 

Design 

Hardware was accepted C 






failed A/D threshold 
test 


per W-124. 


FL 

F4268 

Multiplexer 

003 

Numerous crosstalk 

Design 

Hardware was accepted C 






failures » 


per W-124. 

o o 

^ 33 

FL 

F4831 

Power Supply 

o 

o 

Center tap current in 

Wiring 

Operator and wire checker C 

TJ O 
O 3 





mini primary winding 

error 

instructed to physically 

gf 





of XFMR indicates 1 


trace wire to termination 

37 r 





amp of pulsed current. 


point. 

O ~a 
C 








£ £ 

rL 

F4832 

Power 

002 

Sync, pulse not 

Wiring 

Instructed assembler C 

£T <n 



Supply 


observed on MAXI-BRQ, 

error 

and wire check inspector 
to follow wire to termination. 

3 <5 

FL 

F4833 

Power 

002 

During attempt to 

Test- 

Instructed technician to C 




Supply 


phase up pulse width 

set-up 

have second technician 






on maxi-PWB no load 


verify test set-up before 






condition. 


voltage applied. 


FL 

F4834 

Power 

004 

Center tap current 

Work- 

Operator instructed to C 




Supply 


In the maxi is 

man- 

follow normal workmanship 






exceeding 15 amps 

ship 

standards to avoid 






with no lead on maxi 
redundant . 


hazardous wire routing. 


FL 

F4835 

Power 

002 

Try to turn maxi up 

Assy/ 

Assembler and inspector C 




Supply 


but it only turns 

Fab 

instructed to follow 





"on" a little. 

Error 

drawing carefully and 



verify correct part. 


tr*— v -• » 




• .. 




_____ • 


« 

*4? 
* « 

- 

' 
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? J 

Model 

FR 






Status 


j *1 

Level 

1) 

Unit Name 

Unit S/N 

Symptom/Description 

Cause 

Corrective Action 

Open/Closed 


FL 

F4836 

Power 

004 

While unit was 

Design 

E02046A correct problem. 

C 


- 

! i 

' 5 

| 



Supply 


operating at 
35V bus in 
outgas mode it 
shut off after 
about four minutes 
and could not be 
commanded on. 





. 3 

i 

i 

, ^ 
1 
; 

FL 

F4837 

Power 

004 

When sync was turned 

Rough 

Responsible mfg. 

C 





Supply 


"on", unit would not 

Handling supervisor lias been 



i 





sync. 


informed by the REA 
as to the proper work- 
manship methods to use. 



\ ] 

FL 

F7295 

Multiplexer 

003 

Band 2 sensors 

Design 

Hardware was accepted 

C 







4 and 13 failed 
crosstalk. 


per W-124 . 


O O 

•V 2D 

i 

FL 

F7296 

Multiplexer 

003 

Band 1 sensors 10 

Design 

Hardware was accepted 

C 

-O O 

o s 

i 





and 14 . Band 2 
sensors 4 and 14 
failed cross talk. 


per W-124. 


O 

ao r; 

O t) 

c 

> o 

j j 

t j 
| i 

FL 

F7299 

Multiplexer 

003 

Band 2 sensors 4,5 

Design 

Hardware was accepted 

C 

i nj 
H _ 

i i 





and 14 fail X talk. 


per W-124. 


•< (A 

1 i 

i 

FL 

S8014 

Electronic 

201 

Jumpers not to print 

Workman- 

Personnel cautioned 

C 


i 



Module 



ship/Assy/to use extreme care 



j 

\ A 






Fab 

when installing 
jumper wires. 



1 | 

FL 

S8018 

CFPA 

201 

Feedback loop Band 

Work- 

Operator was cautioned 

C 


* ] 





5 ch 13 measured 

man- 

to use more care in 



« 





open circuit when 

ship 

applying and cleaning 



i 

. ? 





tested per supplement 
1 ope. 1300 step 3. 


up epoxy. 



i 

t j 

FL 

S8049 

Electronic 

201 

Observed improper 

Test 

Technicians cautioned 

C 


’* 



Module 


waveform during 

set- 

to check test set-up 








test. 

up 

prior to test. 



i 

4 

,< 
i i 



<9 


VJ 




Model 
T evel 


Unit Name Dnlt S/N 


jtom/Descrlption 


FL S8050 Electronic 201 

Module 


Observed improper 
linearity data over 
temperature 
per spec. 


FL S8051 Electronics 201 

Module 


Phase Ramp; unable 
to adjust correctly. 


FL 

S8058 

Prime 

Focal 

Plane 

102-1 

Channel no. 1 
output pegged 
at -25 VDC. 

FL 

S8084 

Telescope 

Assy. 

001 

Sections of the 
inside diameter 
of the mirror broke 
during mounting 
of registration 
surface reference 
plate onto Primary 
Mirror. 

FL 

S8101 

Elec. 

Module 

and 

SMA 

201 

Partial system 
connected to 
TM Elec. Mod. 

Test set attempts 
at turning system 
resulted . 

FL 

$8106 

Radiative 

Cooler 

003 

Cooler Intermediate 
stage Platinum Re- 
sistance Temp. Sensor 
circuit at connector 
J-2 pin 29 to pin 
31 shows open. 

FL 

S8108 

Elec- 

tronic 

Module 

003 

This discrepancy was 
transferred to S8112 
because of error. 
Wrong pins were 




- 


— v,# j' *y >u iii uv> v»'J j " h^i , w 




^ p, 1W V -^777 “^7 1 







<© 

«* W 



odel 

FR 






Status 

14 

evel 

0 

Unit Name 

Unit S/N 

Symptom /Descript ion 

Cause 

Corrective Action 

Open/Cloaed 

L 

S8117 

Rad 

003 

Transfer to S8136 



C 




Cooler 


and consolidate with 
S8370. 





L 

S8118 

Rad 

003 

No failure test eng. 



C 




Cooler 


misread data. 





L 

S8125 

Elec- 

003 

J35 Pin F4 (signal 

Test 

Test technicians 

r 




tronic 


ground Band 1 ch 

set- 

have been alertfid 





Module 


10 ) open 

up 

to check mating 
of connectors more 
thoroughly. 



L 

S8126 

Electronic 

003 

J30 Pin K4 (signal 

Tesp 

Test technicans have 

C 




Module 


ground band 1 ch 15) 

set- 

been alerted to check 







open 

up 

mating of connectors 
more thoroughly. 


o o 


*L 

S8134 

Thematic 

003 

SMA heater and sun- 

Wiring 

Assembly technicians 

C 

•VI 50 

u o 
O z 


Mapper 


shade sensor cable 

error 

have been instructed 





harness impedance 


to use proper test 


O 3» 



* 


measurement at 


equipment. 


so r- 





P28 Pin 1 to Pin 5 




O 5 

r b 





is open S/B 31ft, Pin 




> O 





34 to Pin 36 is 13.9ft 




r~ TO 





S/b 25ft. 




3 55 

•'L 

S8140 

Thematic 


SMA + 6 . 8 V Power Supply 

Test 

Test technicians 

C 



Mapper 


02 telemetry read OV 

set- 

were cautioned to 






when Power Supply 

up 

review test equipment 




FL 


S8201 Prime 
Focal 
Plane 


401 


02 was turned on. 


Diagnostic testing 
revealed that ground 
plane on even channel 
half band substrate 
(S/N 102-1) was not 
connected to signal 
return. 


Unknown 


configuration more 
carefully, especially 
switch positions, 
prior to filing 
Failure Reports. 

Cross talk for channel 
2 acceptable per 
Waiver W-123. 


4 * 






FL 

S8202 

Spare 

Prime 

Focal 

Plane 

201 

Ch 6 wide band noise 
out of spec. 

Unknown 

Replaced Ch 6 FETS C 

and adjusted crosstalk 
are within spec pretest 
data. 

FL 

S8205 

Optical 

Assy. 

201 

During recheck 
of select rsistors 
and capacitors 
found ch 03 Band 
5 to have oscilla- 
tions . 

Work- 

man- 

ship 

Nonrequired. Infre- C 

quently there are small 
differences in capacitors 
between having parts during 
selection and after part 
has been soldered to the 
basis. 

FL 

S8206 

Spare 

Prime 

Focal 

Plane 

212 

Jl-16 to Jl-1, 
Jl-5, Jl-23 out 
of spec. 

Test 

equip- 

ment 

Defected test lead was C 

replaced . 

FL 

S8207 

CFPA 

201 

No output Band 7 
Ch 7 

Work- 

man- 

ship 

Personnel instructed C 

as to proper installation 
at PWB in housing. 

FL 

S8208 

CFPA 

201 

Band 5 out of spec. 

Design 

Hardware accepted per C 

W-135 . 

FL 

S8225 

CFPA 

201 

Band 5 Ch 9 input 
short to ground, 
Ch 11 no out 
put signal. 

Work- 

man- 

ship 

The arrays were destroyed C 
during removal from FPA 
and no further analysis 
was possible. 

FL 

S8226 

CFPA 

201 

Band 5, Ch.10, 
12 difference 

Un- 

known 

Repaired with Ag epoxy C 

per MRCO 393239. 


between signal 
and Ref. off- 
set measured 
> + 10 MV. 

FL S8227 Electronic 201 Ch 4 failed Test EO 3442A increases C 

Module to meet the proce- select range. 

pre-gain dure 

resistor (R90) 
selection re- 
quirements without 
using a component 
outside the select 




i j 

• \ 
U 


runnp 
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r? 

4^ 

<0 

tg ) CJJ 

Model 

FR 




Level 

0 

Unit Name 

Unit S/N 

Symptom/Description 

FL 

S8228 

Prime 

210 

Channel 7 out of 


Spare 

Focal 

Plane 


spec. 

FL 

S8230 

CFPA 

201 

Band 7 even 
detectors all 
have low output 
at 10HZ. 

FL 

S8283 

Electronic 

201 

Ch 13 failed 



Module 


to meet pre-gain 
resistor (R87) 
selection re- 
quirement without 
using an out-of- 
selection compon- 
ent. 

FL 

S8309 

Electronic 

201 

Solder bridge 



Module 


between traces to 
U31 Pin 7 and U31 
Pin 8. 

FL 

S8310 

Electronic 

201 

TS16234 Para. 3. 3. 2. 2 



Module 


No -12V output. 

FL 

S8311 

Electronic 

202 

Test PGM T12 



Module 


records 5 failures 
in 2 (10°) cycles at 

V 




50°C. 

FL 

S8312 

Electronic 

201 

Test PGM 8 fails word 



Module 


F output - RD7 

FL 

S8313 

Electronic 

201 

Failed para. 



Module 


3. 3. 2. 3 SBRC 12634 


(AR-5) have excessive 
offset. 


9 




FL 

S8315 

Electronic 

Module 

201 

The all lamps 
on LED failed to 
turn on at the 
proper time 
in the CALL 
lamp seq. 

Assy/ 

Fab/ 

error 

Inspection personnel 
instructed to use more 
care when inspecting 
part9 prior to ship- 
ment. 

C 


FL 

S8316 

Electronic 

Module 

102 

'Crosstalk' AR 
2-8 to AR 2-10. 

Ho 

failure 

FR open in error. 

C 

o o 

~n » 

FL 

S8317 

Prime 

Focal 

Plane 

201 

Channel 4 
noise is 2.6 
PA; channel 9 
noise is 2.9PA. 

Un- 

known 

Hardware accepted per 
W-116. 

c 

T5 G5 
O 32 
O 3> 
50 l- 

(O TJ 
C 3* 

FL 

S8318 

Prime 

Focal 

Plane 

401 

Ch's 1,5,9,13 
exhibit out of 
spec transient/ 
frequency response 
and high. 

Unknown 

Hardware accepted per 
W-123. 

c 

3» O 
r- m 

3a 

FL 

S8319 

CFPA 

101 

Ch.10 exhibits 
no response to 
injected signal 
ch. 12 

Work- 

man- 

ship 

Assy, personnel 
instructed to use 
greater care when 
doing rework with 
epoxy. 

C 


FL 

S8320 

Elec- 
tronic 
Module - 

201 

Output low of 
Channel 11 
(Hybrid U4) 
short circuited 

Work- 

man- 

ship 

Mfg. personnel 
have been cautioned 
to use greater care 
when solder components. 

c 



(~8 ohms) to 
signal ground. 



Model 

Level 


FR 




*Q 9 




O 


Unit Nam e Unit S/N Symptom/Description Cause Corrective Action 


18 

Status 

Open/Closed 


FL 


FL 


FL 


S8321 Electronic 201 
Module 


S8322 Prime 
Focal 
Plane 


S8323 Prime 
Focal 


Plane 


201 


201 


AT S2KHZ Frequency 
response was: 2.24 

db (should be -2.50 
to -3.01) ch 6 only 

Ch. 5,13,14,15 and 
16 exceeds transient 
response. 


No continuity 
between J2-16 
and J2-10 on 
evenside of 
preamp Assy. 


Workman- Hardware accepted 
ship per W-120, Oper. 

cautioned to use 
greater care. 

Work- Hardware accepted per 

man- W117, Oper. cautioned 

ship to use greater care in 

assembly. 

Assy/ Test procedure had been 

Fab/ changed to check contin- 

Error uity between all grounds 

Ret, Pins. 


FL 

S8324 Prime 

401 

Ch's 1,5,9 and 

Work- 

W-115 accepts hardware • C 


Focal 


13 Frequency 

man- 

Oper. cautioned to 


Plane 


Response out 

ship 

U3e more care when 




of spec. 


performing Assembly 
operations. 


FL 

S8325 

Electronics 

Module 

201 

Ch’s 1,7,8,13, 

15 DC offset out 
of spec. 

Test 

Pro- 

cedure 

ECR OTH 2512/OlRl 
corrects TS 16597. 

C 

FL 

S8326 

Electronics 

Module 

201 

Ch 6,8 out of 

spec. 

Test 

Pro- 

cedure 

ECR 0TM 2517/01R1 
corrects TS 16597 

C 

FL 

S8327 

Electronics 

Module 

201 

Ch 5,8,12,13 
out of spec 

Test 

Pro- 

cedure 

ECR 0TM 2512/01R1 
corrects TS 16597. 

C 

FL 

S8328 

Spare 

Cold Focal 
Plane 

301 

Pins 15,16 
show 16.6(1 
and .5(1 shorts 
respectively - 
should be open. 

Test 

Equip- 

ment 

Text Box was rewired 
per switch legend. 
Drawing 0 77514. 

C 

FL 

S8329 

Electronics 

Module 

201 

Ch's. 1,7,8 out 
of spec, on offset 

Test 

Proce- 

ECR 0TM 2512/01R1 
corrects TS 16597. 

C 


A 


.ii 
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Model FR 


Level 

a 

Unit Name 

Unit S/N 

Symptom/Description 

FL 

S8340 

CFPA 

201 

Band 7, Ch 8 & 

16 unable to sat 
bias adjust per 
16192 para 4.10. 

FL 

S8341 

Electronic 

Module 

101 

Resistors R72 
and R88 are 
reversed. 

FL 

S8342 

Prime 

Focal 

Plane 

201 

Band 4,ch.l6 
wide band noise 
is 2,8, PA should 
be < 2.4 pA. 

FL 

S8343 

Electronic 

Module 

201 

SMA voltages out 
of spec. 

FL 

S8361 

Aft Optics 
Assembly 

003 

Shutter natural 
period has changed 
is presently out 
of spec. 

FL 

S8362 

Aft Optics 
Assembly 

003 

Shutter natural 
period has changed 
is presently out of 
spec. 

FL 

S8363 

Electronic 

Module 

201 

Channels R&l thru 
R96 out of spec. 

FL 

S8364 

Electronic 

Module 

201 

When main shutter 
on (CMD13) issued. 

The redundant shutter 
driver was not 
commanded off. 



Unknown Wirebond puller C 

was at fault. Wire 
bond puller has been 
repaired to prevent 
static discharge. 

Work- Personnel advised C 

man- to use care wheh 

ship removing and reinstalling 

components. 

Unknown Hardware accepted per C 

W-118. 


Test EO 4180A and 4199A 

Proce- correct 16704. 
dure 

Mfg. Planning changed on 

proce- AHR 

dure 


Work- Operator cautioned to 

man- use more care, 

ship 

Test E04059A corrects TP C 

Proce- 16704. 

dure 

Assy/ Mfg. Eng. supervisor C 

Fab informed of the error 

error and has agreed to 

exercise greater care 
during future planning 
operations. 




FL 

S8365 

Electronic 

Module 

201 

Kleeburger, Chs 1, 
9,10 

Work- 

man- 

ship 

Assembly technician C 

cautioned to check 
all wirings and 
Connections thoroughly. 

FL 

S8367 

Electronic 

Module 

201 

Shutter taps 
stops on turn on 
at 0°C Ref. 
per 139. 5ys. 

Work- 

man- 

ship 

Test personnel instructed C 
to be more careful when 
selecting ’resistors 
values . 

FL 

S8368 

Electronic 

Module 

101 

J-24-5 to chassis 
read approx. 

16 m with slowcharge 

Torn 

Tn- 

sul- 

Unable to determine C 

cause of torn insulation. 


like a capacitor atlon 

leading DV.M. 


FL 

S8370 

CFPA 

202 

FR transferred to 
FR 8136 and con- 
solidate with S8117. 

Can- 

celled 


FL 

S8371 

Relay 

Optics 

? 

Inchworm would not 
respond to move 
command . 

Te3t 

Equip- 

ment 

Wear saver in question was C 
red tagged and will not 
be used until repaired 
inspected. 

FL 

S8378 

Aft 

Optics 

Assy. 

003 

Resistance 
measurements 
per spec. 17068 
were too high 
in some cases. 

Mfg. 

Proce- 

dure 

Inspect, personnel have C 
been instructed to 
assure torque has been 
adjusted for drag allow- 
ance prior to torque 
operations. 


FL S8384 Electronic 201 Redundant Shutter Assy/ Supervisor, assemblers C 

Module Fhase Lock Tele- Fab and inspectors cautioned 

metry word G Bit Error to use more care. 

6 reads incorrectly 
"Hi" when the re- 
dundant shutter 
function is com- 
manded off (CMO 
"of") 
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FL S8387 Aft Optics 003 All 10K thermistor Test EO 4146A corrects TP C 

Bulkhead readings do not Procedure j.7068. 

agree with spec. 


FL 

S8390 

Electronic 

Module 

201 

SMA + 28V out of 
spec. 

Test EO 4159A corrects 

Procedure TP 16704 

FL 

S8392 

SMA 

003 

Power to SMA 
applied, per TP 
32015-301; SMA 
did not operate. 

Design 

EO 4160 corrects 
test set design, 
problem. 

FL 

S8394 

CFPA 

201 

Electrical shorts 
between FPW cables 
and radiative 
coole* structure. 

Design 

E04173 corrects tol- 
erance built up 
between PPW cable 
shields and cooler 


structure. 


FL 

S8395 TM 

Attempt was made 

Test 

Test personnel have been C 



to bring TM up to 

Set 

cautioned to use extreme 



full mode the TM 

UP 

care when working with 



FSI appeared to 


test equipment and assure 



go into full 


they leave test equipment 



current. 


in proper configuration 
after completed trouble- 
shooting. 

FL 

S8405 See Page 30 




FL 

S8407 Electronic 201 

Ch. 5 R83 is out 

Work- 

Mfg , personnel instructed C 


Module 

of spec. 

man- 

to use greater care when 




ship 

removing and reinstating 
select resistors. 


FL S8438 Cold FPA 201 Band 5, ch's 10 Work- Operator to use C 

and 12 exhibit man- greater care when making 

excessively high ship epoxy repairs. 

out put during 

injected signal 

test. 


FL S8439 Cold FPA 401 

Spare 


Pin 3 and Pin 13 Work- Operator cautioned C 

do not meet spec. man- to use more care in 

ship trimming of cable. 


i 


ORIGINAL PAGE IS 
OF POOR QUALITY 


< 1 


li Unis Name Unit S/N 


Symptom/Description 


Cause 


Corrective Action 


Status 

Open/Closed 


S8440 Cold FPA 401 


S8443 CFPA 


S8446 Electroni*' 201 
Module 


S8447 Electronic 401 
Module > 


S8456 Electronic 201 
Module 


S8460 Electronic ? 
Module 


S8469 RAD Cooler 003 


Chs 1,2,4,5,7,9,10 
11,13, out of 
spec, for transient 
response; ch's 
4,5,6,7,8,10,12, 
14,16 out of 
frequency spec. 

Band 5, ch. 12 
out of spec. 


Channel 8 pegged 


Ch's 2, 3, 4, 5, 6 
7,8,10,11,12,14, 
15, and 16 fail 
to meet specs. 


Word G failed 
once during data 
cycling A+0°C. 


Signal was inverted 
at Pins 177,178,175, 
176,179,180,173 and 
174 


Excess 60 HZ noise 
on band 547 channels. 


Defect- Waiver W-123 allows use C 
ive of this assy. 

Parts 


Test Wire bond puller was 

Equip. found to be defective. 

Pull tester was replaced. 

Work- Inspection personnel 

man- have been instructed to 

ship use greater care. 

Test Gas Flow (N2) increased 

set- on FPA. Insp. Personnel 

up instructed to use greater 

care when inspecting 
solder operations. 

Work- Insp. personnel Io- 
nian- structed to use greater 

ship care when inspecting 

solder operations. 

Assy/ Mfg & Insp. personnel 

Fab instructed to review 

error drawings with greater 

care to assure 
proper installation 
of components. 

Test Tsst personnel 

set-up instructed in proper 

techniques to be employed 
in grounding low level 
circuitry. 


Assy/ 

Fab 


I 


ORIGINAL PAGE !S 
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1 

~1 *4 

Model 

Level 

FR 

it 

Unit Name 

Unit S/N 

Symptom/Descript J on 

FL 

F0170 

SMA 

5 

Signal Return shorted 

FL 

F3658 

Multiplexer 19 

Fails skps 128-131. 
Threshold doesn't 
change. All other 
skips okay. 

FL 

F3868 

Power 

Supply 

004 

Unit failed Thermal 
cycle performance 
test . 

FL 

F4252 

Multi- 

plexer 

19 

No A/O conversion 

FL 

F5771 

TM 


Band/Channel 9 
is dead. Band 4 
odd channels have 
coherent noise 
which is observable 
on video display. 

FL 

F5772 

Rad. 

Cooler 

Assy. 

003 

Bands, DET 9 
Video signal 
appears inverted 
at SIU. 

FL 

S8102 

Elect. 

Mod. 

& SMA 

201 ' 

Using redundant Power 
Supply w/partial 
mode loads (8.3 Amps 
AVg) after 2 hours 
operation Q 28 VDC 
input. A shutdown 
and subsequent restart 
occurred . 

FL 

S810/ 

Elect. 

Module 

003 

J24 Pins 5&6 +1-70V 
return reads. .66 
ohms to chassis 
ground. 



* « <9 • • 


Status 

Cause Corrective Action Open/Closed 

Workmanship Tech, cautioned to use C 

greater care In the positioning 
& utilization of heat shrink sleeving. 



Test Coherent noise problem C 

Set- was due to coupling 

Up between unused LED' a 

and Band 4 . This 
condition was corrected 
by grounding unused 
LED's. 


Test Test equip. cable had two terminations ^ 

Set- reversed. If this were discoverea 

Up prior to two hours after test initiation 

no Failure Report would be required . 

0 


Design ECA 272 2/01 lengthens 
sleeving rnd hat covers 
screws. 





Model FR 

Level II Unit Name Unit S/N 


FL S8109 Electronic 003 

Module 


FL S8110 Electronic 003 

Module 


FL S81J2 Electronic 003 

Module 


FL S8H6 SM Elec- 003 

tronlcs 


FL S8124 Rad 201 

Cooler 
Assy 



.‘t * 


Symptom/Description Cause 


% 




Q 


Corrective Action 


Status 

Open/Closed 


Pin Pi on J10 and Test 

J13 should read Up 

approx. .7 ohms 
between them. 

They read open. 


Set Configuration not 
appropriate for test. 
Engineers are cognizant 
of the problem and will 
review set up more care- 
fully. 


C 


Pin 14 on J26 should 
read 1 ohm max. 
and it reads 38. 7K 
ohms . 


Defec- ECA 2722101 will 
tlve standarlze mounting 

parts procedure and will 

prevent similar 
discrepancies. 


C 



J24 Pins 11,12, Unknown 

29,30,31,32 read 

86.35K ohms to 

chassis ground and 

should read > 10 

mag ohms . 


Chassis ground shorted Work- 
to unipoint -P26 man- 

Pins 13 and 14 reads, ship 

4.5 ohms to chassis 

ground . 

Cold Stage heater Test 

does not control. Set- 

Power remains appltdd up 


to heater regardless 
of PK T resistance no 
+1-20 On +1 -18V on 
output of cable W5061 
and safebold heater 
1 was 11.3V instead 
of 28. V J24 filter 
started getting 
warm. Kepco drew 


ECA 2722 will standize C 

this mounting procedure 
and will prevent future 
occurence. 


Supervisor was instructed C 

to inspect for this condition 
and stagger shield terminations. 


Eng. was cautioned C 

to review test set-up 
prior to application of 
power . 


O O 

T1 X 

ti (2 

O 

o g 
so r 

<0 -v 

cz £ 

5» O 

m 
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// Unit Name Unit S/N 


Symptom/Description Cause Corrective Action 


Status 

Open/Closed 


S8128 Electronic 
Module 


Zero degree Ref. 
to (Q5 QO turn- 
around) should be 
5.30 +/- .50 sec. 
and it read 7.8 
in. sec . 


S8129 Prime 
Focal 
Plane 


S8130 Prime 
Focal 
Plane 


S8131 TM 


S8133 Elec. 

Module 


S8136 Rad 003 

Cooler 
Assy 


Zero degree Ref. to 
Q5 (Q5 QO turn- 
around) should be 5.30 
+/- .50 sec and it 
read 7.8 m sec. 

Cal Lamp 2 is drawing Test 

109. A mas and should Set- 

draw 108 mas and Cal Up 

Lamp 3 is drawing 
110.1 mrs and it 
should draw 108 mas. 

One bit is not operating Test 
properly when putting Equip- 

telemetry in the data ment 

stream. 

After fusible links Test 

switches have been Set- 

closed and 2.3 volts Up 

are read on test box 
(which is ok) and 
then all switches are 
opened at 16 to 20 volt 
remains and slowly decrease 
to zero (3 min. period) 

Band 5 ch 9,10,12 have 
l.IJnV 1 . A 4mV , 0.605mV 
wide band noise. Noise 
is approx. 200 KHz 
oscillation with 
popcorn noise on Ch 9&10. 


ECR 972732 will update 
data base. 


No failure, test 
personnel informed to 
trouble shoot Test 
Equipment before Initiating FR. 

Shorting the leads together 
just prior to connection to 
Che item under test zeroed 
the DVM and produced acceptable 
readings. 



Model 

Level 


Unit Name Unit S/N 


)tom /Descript Ion 


FL S8139 Electronic 202 

Module 


Control temp, voltage 
out of spec. 


FL 

S814 3 

Rad 

Cooler 

Door 

Assy 

003 

Motor when electrically 
activated will not 
move door open or 
closed . 

FL 

S8180 

Electronic 

Module 

202 

"Temp Error" 
voltage out of 
tolerance. 

FL 

S8209 

Cold 

Focal 

Plane 

301 

Band 7 ch. 6 feed- 
back cap appears 
shorted - does not 
respond by rolling 
off at high frequencies 

FL 

S8211 

Spare 

Prime 

Focal 

Plane 

501 

Ch 15 no response 
DC offset is adjust- 
able, high noise 
with 1/f noise 
evident. 

FL 

S8212 

Spare 

Prime 

Focal 

Plane 

501 

Ch 1,5,7,15 ouE of 
spec. Ch 9,13 out of 
spec. 

FL 

S8218 

Spare 

Cold 

Focal 

Plane 

301 

Drain currents for 
bands 567 out of 
spec. 

FL 

S8229 

Prime 

Focal 

Plane 

212-1 

Channels 162 exhibit 
excessive noise after 
repeated changes of 
FETS. 



Test EO 4365A changes C 

Procedure tolerances so that 

previous readings are 
now within spec. 

Assy. Removed motor 51258 S/N 004. C 
Fab./ Installed motor 51258 S/N 001. Retested per 
Error 16912. Vendor Vill take precautions to 

prevent similar problems from reoacurring. 

Test EO 4366A changes tolerances C 

Pro- so that previous readings 

cedure are now within spec. 


Work- Technicians were cautioned C 

man- to use extreme care. 

ship 


Unknown Waiver W-154 will correct C 

problem. 


Work- Waiver W-155 will correct C 

man- problem. 

ship 



0 


1 
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FL 

S8231 

Prime 

Focal 

Plane 

211-1 

Ch. 1 fails to meet 
transient response 
requirements. 

Design 

Waiver W-157 will 
correct problem." 

FL 

S8372 

Electronic 

Module 


Redundant shutter 
would not phase- 
lock. 


0 

FL 

S8401 

Prime 

Focal 

Plane 

101-1 

Frequency response 
is +.6dB at 20 KHZ 
should be +.1 to 
-0.9 dB 

Design 

Waiver W-158 will 
correct problem. 

FL 

S8461 

Cold 

Focal 

Plane 

301 

Band 7, ch. 7 
shows 10 M ohm 
short to ground 
at Fet Gate. 

Work- 

man- 

chip 

Assembly Technicians 
were cautioned to check 
for this type of dis- 
crepancy during 
manufacturing 
operations. 

FL 

S8369 

Scan 

Mirror 

Assy. 

004 

Looking into 
SMA P2 M break- 
out box, pin 13 
reads 84K ft to 
chassis w/SME 
J2/SAM PI de- 
mated . 

Test 

set- 

up 

No Failure - readings 
were found during 
trouble-shooting 
operations. 

FL 

S8127 

TM 

• TM 


Work- 

man- 

ship 

Caused by Failure to in- 
stall insert in cable connector 
The technicians have been 


advised of this discrepancy 
and cautioned to prevent a 
reoccurrence of this problem. 
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FR 
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Status 

28 

Level 

8 

Unit Name 

Unit S/N 

Symptom/Description Cause 

Corrective Action 

Open/Closed 


FL 

S8213 

Spare 

CFPA 

301 

Band 7 Ch 7+15 out of Spec. 


0 


FL 

F5774 

TM 

003 

IFOU sizes too large and 
response to line source 
2 IFOU's from center of 
detector exceeds 1%. 


0 


FL 

F5776 

TM 

003 

Bands 1 and 2 show 

• 

0 



secondary peaks in 
sensitivity well away 
from the nominal 
channel centers. (Largest) 
second peak in Band 1 Det. 
1 about 10 % of peak signal 
+ 13 IFOU's away). 


? 

/ 

l 

j 


i 


FL S8219 Cold Focal 301 

Spare Plane 


FL F5777 TM 003 


FL F5778 TM 003 

51065 


FL F5779 TM 003 

51065 


FL S8464 Elec. 

Module 

50904-1 


Band 7 Ch 10 no response to Design Removed crosstalk 
injected signal Q all shield and insulated 

frequency. parts per 4464A. 


Bands 567 are 26.25 IFOlI's 0 

apart :>pec. is 26.0 + 

.2 IFOU’s (This FR is a 
result of Post-Test Examina- 
tion of test data) . 

Band 1 videosignals from 
detectors 8,10,11,14616 shov3 
large offsets. (Band 4, DET 
16 has same problem) in the 
dark vidver collects. 

Band 1 'ideo exhibits un- 
acceptable coherent noise 
levels. 

Band 1 offsets out of spec. 

Should be -4.00 + 0, 20UDC. 

Are Ch: 3-426U,no fail are 
4 -4.46,6 -4.34, 10 -717, 

14 - 4.23, 15 -4.55. 


Mo Mew select resistors 
Failure were installed. 

Retested successfully on 
6-28-82 
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Model FR 

Level I! 


Unit Name Unit S/N 


Symp tom/ Descript ion 


Gause Corrective Action 


Status 

Open/Closed 


S8150 Rad Cooler 
Door Assy. 


S8021 Elec. Module 202 


S8145 Rad Cooler 003 
Door Assy. 


S8158 TM 51065 003 


S8160 TM 


Spot bonding screws 
after torquing to prevent 
loosening. Washer was 
changed from small pattern 
to large pattern to increase 
rigidity. EO 4528A. 


SHC screw, was Design 

noticeably loose. 

After X-Axis vibration, 

2 FL. These screws fasten 
the electromagnet brackets 
to the door assy. There 
are also 4 other fasteners 
for these brackets. 

When switching from one 
serial receiver to the 
other, a move command is 
sent to actually move the 
door also when a close 
command (TM:134) is first 
sent in the redundant 
configuration, the cooler 
door moves. 


Outgas position cannot be Design E0 4457A caused resistor 
adjusted to meet Para. value in timing circuit to 

3, 2, 4. 4 Spec. 16912. Rev. match motor speed and 

C. gearing/backlash characteristics. 

Change in noise level in 
band 3, channel 12. Value 
changed from approximately 
.5 counts RM5 noise to 

1.9 eeun6§ RM5 noise. 

Excess noise band 5 ch 7-9.3 
KHZ coherent noise. Should 
be no observable coherent 
noise. 


S8162 TM 


Greater than 0.5% variation 
between channels in spectral 
matching test. Band 
1 0.65%, Band 4 1.07%. 


FL 


S8163 TM 


003 


Band 3 Detector 4 low output; 
during set-up for 8L07. (intermittent) 



F1764 Electronic 201 
Module 


S8405 Rad Cooler 201 


All 16 channels exceed 
Max. gain of 20DB for 
Max Boost above the 
100 Hz gain. 

Hi noise Ch. 8 


© 


Cause Corrective Action 


Status 

Open/Closed 


Test EO 9897 changes require- 
Procedure ments and item is within 
spec. 


Unknown Hybrd replaced. 
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Model FR 

Level 0 Unit Name 

FI, F2369 TM 

FI, F1787 TM 

FI, F2717 TM 

FL F2718 TM 

FL F2719 TM 

FL F5780 TM 

FL S8149 TM 



FAILURE REPORT ANALYSIS 
(Addendum for Pre-Shipment Review Meeting 

Unit S/N Symptom/Description Cause 


003 During Post Z Axis No 

SRT, LVDT 3 Indicated Discre- 
inchworm motion. pancy 


003 

No readings for cold 

Work- 


preamp (TLM) tempera- 

man- 


ture and the isolated 

ship 


-19 volts (TLM). 



003 Square wave response Work- 

is low. Approx. man- 

0.34 to 0.36 after ship 

rework. Prior to 
rework the values 
were approx. 0.40 to 
0.42. 

003 No readings for TM Un- 

baseplate telemetry known 
at J15. 

003 Relay Optics Tele- 

metry channel appears 
to have a short circuit 
to ground. 

003 Signal (video) output 

of Band 5, detector 
10 is approx. 50-60% 
of all other Band 5 
detectors. Band 5, 

Pet. 10 noise level 
appears high. 

003 When door is commanded Mfg. 

to open from closed 
position, it sporadically 
will require two commands 
instead of one to the 


f — ~,**r*" /TV * VT, i'C-* ^ 

£ 7 ) (© 


Status 

Corrective Action Open/Closed 

Failure Report was 0 

opened to document 
LVDT motion. Inch- 
worm repositioned 
optics. 

Bent connector Pin C 

was straightened 

and technicians cautioned 

to use care when 

mating/demating 

connectors. 

Loosening and re- C 

torquing of bolts combined 
with lapping of surfaces 
to relieve stresses, 
allowed successful 
realignment. 


Cause is unknown. C 

W173 authorizes use as 

is. 

0 


0 


Limit switch was C 

readjusted. Technicians 
now understand adjustment 
procedure. 
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Page 2 


FAILURE REPORT ANALYSIS 

Model FR (Addendum for Pre-Shipment Review Meeting) Status 

Level H Unit Name Unit S/N Symptom/Description Cauae Corrective Action Open/Closcd 


FL 

S8159 

TM 

003 

MUX 1 data does not 
arrive at Demux. 

Test 

Equip- 

ment 

Replaced defective 
cable W4004/P8. 
Discrepant cable 
repaired. 

FL 

S816I 

TM 

003 

Shutter data is 
dark. S/B 2 to 5 
count range, is from 
28 to 255 for channel 
9 of Bands 3,4,5 and 
7. 


• 

FL 

S8169 

Optical 

Assembly 

003 

Resistance between 
mounting foot #2 
and Aft Optics Bulk- 
head is 62.0 milliohms, 
S/B < 15 milliohms. 

Test 

Set-Up 

Planning has been 
changed to show 
reconnection of 
ground straps prior 
to performing resistance 
checks. 

FL 

F2375 

TM 

003 

Band 6, Channel 1, 
low signal from 
calibrator in gain 
linearity test. 



FL 

F2370 

TM 

003 

Band 6 output constant 
at 85 counts for all 
four detectors. 

Drawing 

Error 

EO 4686A corrects 
dwg. error. 

FL 

F2385 

TM 

003 

U3 + 15V regulator 
The -15.0V output 
failed to current 
limit . 

Drawing 

Error 

E0 4686A corrects 
dwg. error. 
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FLIGHT 


PROTOFLIGHT 


ENGINEER 


Failure Report Failure Report Failure Report 

No. No. . Nq. 


Open 

Closed 

Open 

Closed 

Open 

Closed 


F2375 F1787 


F0544 


F0504 

F2369 

F2385 F5777 


F0551 


F0505 

F2370 

F2718 F27T7 


F0573 


F0508 

F2369 

F5771 


F1739 


F0510 

F2370 

F5772 


F1740 


F0511 


F5778 


E2636 


F0513 

F5774 

F5779 


F2644 


F0521 

F5776 

S8101 


F2691 


F0532 


S8107 


F2709 


F0533 

S8167 

S8127 


F2765 


F2714 


S8131 


F2771 


F2715 


S8134 


F2772 


F2745 


S8158 


F2773 


F2747 


S8160 


F2774 


F2748 


S8161 


F2775 


F2791 


S8163 


F2776 


F5170 


S8168 


F2777 


F5181 




F2793 


F5184 




F2794 


F5185 




F2795 


S8009 




F2799 






F5171 






F5172 






F5176 






F5180 






F5182 






F5187 






S8093 






S8300 






S8448 






S8453 






S8454 
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S/M: h 

Testing Phase: ?-/kJAL Zbcuajoaht 


Verify with a check that the red "LED" 


Para. Switch Positions 

5.2. 3.1 S5 S5 

-1 -1 

-2 -2 

-3 -3 

-3 -4 

-3 -5 

-4 -S 

-5 -7 

-5 -8 

-5 -9 



< 


(54578) 



TS 32C15-C3S 
Rav. - 

16 November 1981 



4PR 22 S82 



/ 

. (Check) 

✓ 

(Check) 

’• 1/ 

(Check) 


(Check) 

/ 

(Check) 

v/ 

(Check) 

V 

(Check) 

✓ 

(Check) 

✓ 

(Check) 


^25 

'Date 





IWGWAL WGE B 
« POOR Q 


TS 32015-034 
Rev. - 

16 November 1931 



l 

i 

I 


,124 FILTER (54578) 



APR 22 882 


10.2.3 HI^E 

ot Test Data 



• 

S/N; / 




Testing Phase: 

F~ik)/\l fJf&P Pot 



REF. PARA 

DESCRIPTION 

LIMITS 

MEASUREMENT 

5. P.4.2 

Resistance 

Shall be >1M Sl 

Jomzl. 

5.2.4. 3 

Resistance 

Shall be >1 M£Il 







r\ 


4-3 




original 
of POOR 


page IS 
quality 


TS 32015-034 
Rev. - 

16 November 1981 


. J I 


J 


J24 FILTER (54578) 


/^c\ 

( r csr ) 
APR a2 082 


C 

1 1G-.2.4 Capacitor Test Data 



S/N: / 

Temperature: 

AM® 


(. 

Testing Phase: 

J*TK :f\L f^(LFO*LM/ikJCA_ 




REF. PARA 

DESCRIPTION 

LIMITS 

MEASUREMENT 

• 

5.2.5.1.2 

Capacitance Measurement 

7 + 2 uF 

7 uF 

5.2. 5. 1.3 

Capacitance Measurement 

7 + 2 uF 

7 uF 






ORIGINAL PAGE IS 
OF POOR QUALITY 



TS 32015-034 
Rev. - 

16 Novesba r 1901 



APR tZWSL 



J24 FILTER (54578) 


10.2:5 Diode Test Data 



S/N: / 

_ Temperature: 



Testing Phase: 


T££T 


REF. PARA. 

DESCRIPTION 

LIMITS 

MEASUREMENT 

5. 2.5.2. 2 

Diode Voltage Drop 

1.7 (+.2 -.3)V 

/'7 V 

5. 2. 3,2.3 

Diode Voltage Drop 

1.7 (+.2 -.3)V 

/> 7 v 




srsas 8,5 


TS 32015-034 
Rev. - 

16 flovesier 1981 


J24 FILTER (54578) 


10.2.6 Inductor Test Data 

S/N: . f ' Temperature: 

Testing Phase: Fh\J fh- PeRJzb&nHticg, 



REF. PARA. 
5.2.5. 3.2 


DESCRIPTION 
Resonance Measurement 


LIMITS 

1800 «■ 400 Hz 


J. n f 
T 


MEASUREMENT 

Hz 


(455uSee<T <714uSec) S£o / u*'-z, 


5.2.5. 3.3 


Resonance Measurement 


L a f 


1800 ♦ 400 Hz A OOP Hz 

(455uSec<T<714uSec) 




' bate - 


i 


1 
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J24 FILTER (54578) 


10.2.7 Attenuation Characteristics Test Data 


Temperature: 


Testing Phase: ' P£&£bjCi**A*j££ 


REF. PARA. 
5.2. 5.4. 1 


DESCRIPTION 

Record Voltage for 
Following Frequencies 


Linns 


MEASUREMENT 


100 Hz 

1.0 1.1V P-P __ 

ao 

„ v p-p 

450 Hz 

1.0 + .3V P-P _ 

/. f 

_»v P-P 

6.3 KHz 

.1 1 .05V P-P _ 

. *7 

__ V P-p 

20 KHz 

lOssV 1 32.7 mV P-P 

fo 

mV P-P 


^JnCs 
ester(s 1 


4 / >*/ < 53 -, 
Bate 
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OF POOR QUALITY SANTA 3ARBARA RESEARCH CENTER 

4 Ztss&orr a* K&fra Aircraft CoKomv 

INTERNAL MEMORANDUM 

TO: ?>&• Phillips cCi Distribution DATS: 26 April 1982 

KSPI as 236-7956 
PB 96:82 

PRC**: L> o' Connell 

BLDG. B-ll miLSTA 39 
EXT. 6357 


Subject Filter was subjected to extreme internal temperatures during the running 
of STB FLT 1 007 os tha result of a abort circuit in a breakout cable (This 
anomaly was reported on FR S8127, copy attached). 

This office has investigated the problem Co determine what effect the overheating 
has on tha long corn Reliability of tha filter. Tha results of this study ore 
documented in IDC*s PB 86:62 and PB 88:82 (capias attached). 


SUBJECT; EMI Filter 

(P/N 54583 S/N 001) 




I 





l - 


In addition to tha above investigation, tha undersigned has discussed tha problem 
with G. Benson (Power Supply REA) and ho rscsxacndcd that all of the ccszponanta 
be removed and replaced because the ascsaslva heat degraded the Reliability of 
tbo components. 

COKCLUSIOBS 

Based on the Thermal Analysis conducted by Reliability, the opinions of the REA 
(C. Bauson) and eha undersigned, it has been concluded chat tha internal components 
of oubjoct filter have boon ovaratreaaed and their longevity io suspect. Even 
though the filter passed re-test, tha ability of tho device to parfora over as 
ontondsd period of tlsa 1 b too uncertain to warrant certification as Flight hardware. 

RECOMMENDATIONS 


The following option are offered for your consideration: 


i 

4 

1 



1. Use EMI Filter (S/H 001) for Cast purposes only while a new 
Oil filter is being fabricated at El Sogundo. 

2. Rework EMI Filter (S/H 001) by removing and replacing all 
components . 



Reliability Manager 
Thematic Mapper Program 


L0C:jc 


■V 






°?^nnR QUAUTY. SANTA SAROAOA RE3EARCH CENTER 
Or ruun m 4&**«*w*a#M*a»a*evrtC«*PB»r 


V. 


INTERNAL MEMORANDUM 


Tth L. 0* Connell 


SUBJECT* Eaiiability Analysis of 
Discrepancy recorded on 
Failure Report S812? 


ftl? 1 


OATBi 16 April 1982 
RE* PB 88:82 

FWa,<l A. Parllna 

BLOC. 8-11 MAIL STA-39 
EXT. 6106 


• Misssneet 1. Zneornal Mesa PI 86:82 of 13 April 1982 
2. US 236-7783 
3* Failure Eopsrt 88127 

• •!“.*< 

Subject Failure Report ves review froa a Beltsbiliey viewpoint to provide m 
eoeisaee of eha offsets of overheating that occurred at the tic* of tho failure. 
The Banufaeturtsr of eh® iasfcceer wes ecstaeced asd hs advised n» that 23 gege HP 
Eagsee wire could withaea ad a 2CQ W C tespereeuro feg b very short period and ease 
170°C wee its Basiss® operating ezs^arscass. 

Thace eesparscure constraints acre® cloealy with s&a ostiEared 180°C operating 
eeaperaeura for 30,060 hears of life quoted by SE5S rasoriale pareseael. 

Ttea smlycio in refersaca X is repeated io aeeecteeat 1 to this sesa. It shows 
that ehs inductor tespsmesaro will reach at Isaac 250° C. 

Another approach is presgaead is attacteane 2 ea a crcsochech. The calculations 
ahew chat eesporatura at the inductor will exceed 266°C*.' 

Lose of the inductor to aa opea circuit would isspoE® a lose of SMA heater fuse cion 
A chart circuit would degrade ehs lew frequency filtering capability of cha unit. 

Considering the face that the wire should cot be subjected to tenparscuros above 
200°C, Sc is ny position chat the Reliability of cMo unit boo been degraded 
and the filter should aoe be used is cha Flight Unis, 


l aat be uecd is cha Fli 

d./Lf' 


A, Foriiaa 


APsjc 



i n I 


•r;. 


TSsF32AK&3 CALCBLAnC33 ICS J-24 miQ XE33CT32 


I! *, • , 

•I -TV 




•►•V 


1 Currese eteoogh leduceor 




|y!i, Ssdoager. Be 


Reels toase 


tfEa .;?CEj«K'8ewc rise (free S9 236-77S3) 

■ .'itLiip. • 

• *! lover Biseipseedt 
[ w-...^! 2 ! • (6 2 ) (.360) • 13.96 


6 &E?S 

.360 ch*o 
18° C/B 


Tesperatwra C&asget 

Psv^r X TsE^ar*!®© Uao • (13.96) (IS) • 233°C 


| 2&deseer Tkaparaeanst 

AsMebC * TesperafitsQ Chmga *> 2S°C 4* 233°C «» 261®C 


• 1 H'ff 

; *■**-: • 

» . * * yy * aS* . " 

; ,l‘, ..«.•* ,1> 
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r:»- u 
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C. J 

WUSMSS AI»C »A*T COMPANY 
PASS AK9 COMMUNICATIONS GROUP 
Ct. CSCUKOO. CALIFORNIA 


SPACE AND COMMUNICATIONS GROUP 

FAILURE REPORT 


8134 


ANONUUSSR ' / 


c 'KSSS!.SS*Ta w 

was OSit/TVEO _J_U SYSTEM 


i daa 


3T»gca 

t-clGHT" 


a naao®£Mvto 


i oaVioeiovsi ~ 

MO^* OA YR<^C* 


g^oi 
u u» 


iSSrtTSu 

UMT 


G ASSEMBLY 

G sus Atse w-T 


□ UOOUU 

□ < 


□ Cano 

□ PMT 


EQUM<9IT IDSaTIRCATIOM: 


7 SUMtSTUi 


rj cJj/i. 


PART KUMSGt 


MANUFACTURER 


rwBT 


jgZ^CL 




J23<gL 


• □ Assam®.* G'su*assaia.Y 


i 


Q uoouu □ wcam □ caro 


“otilCA "' 


ij. VcsVwhoy 

Yaituaf was 

03SE3VC0 


[ □ OtVtLOFKtMT 

I D U*#»CCESJ 


11 EliVtRO»i«CKy lj CTT 

WHEN failure US aeaiwiT 
was oaisnvED t □ atc/R« 


G auAaiacanaw 
Q accewAMa 


'0JXTKMUT1OM 

'G SYSTEM 


a UUJHCM OSaanOKS 
Q 


G raoation 
G V 18<UTKM_ 


G rtw. 


_G nfE-jaaa vac_ 


M&tzrfiZ. v S,jAjs*s3ae 


_AJOS FCfl_ 


_N*S AT__ 
. □ OTKJJI 


T Mf&& L. 

PjA 1 'A P/aJ^ IS &P£sO S//£ St JZ, 


(Z&SdLJitaaii&sCL. 


& /)£¥ t 4> /sjO-£& y r ,SZ s/ar ^jzrJZ 

»a T£sr pftoccoupa I para i tu. tatSSroa ^ 


S^gL a^gg g^sz> 

VERIFICATION ANO / 


ia vSClNCAtuSN AT«0 / 

FAlEUat AMAIYSIS ✓/Jgftite. 


I/T ( 


' tAo _ , I oar* — 

!^.g-7^!^gSgg~ 


i? caiir.F-sjAiioM 
O. SHSTUitB 




Tjg&u&rj— & kulf j q/z£ &£ y£.¥- 


SoV/S y» y^Ywo.- 
[*23^1 fou-Owiua »CY.-ona/cs»C3wic<aj.ae) 

GR£W0n*/«?TMT MOT REOUIS03 MCAUSS 


r*Ad;ru »c r&.oo rrrf*J nr* Htg “h\ 

%aW«&“gsf a7/» 

<vrt*» «"n ». sen ' 


022 &&fjUTZ- 


../Zs/tJa/z/s, J/S/f-il Crtrtf 


‘Olio I OATI 

ami 




A CONTINUATION 
H SHS5TUSS5 


Wftswdw/ftssea' 

ACTION TAKEN 


21 AUTMOPtfA. 







- 7 ^ .„ r^. Te/?F.6£&fj* J&k. 




2a LIST All PARTS REPLACED 
PART NUMBER 


PART LOT KUUIgR 


MANUFACTURER 


PPOSAiUPPECT 


ANALYSIS NUMBSR 


A/g<cs£ 




&S5H 




^PcTESUD 8V 


:ukw , u«ie 

!22-a , y l rf'-^ -&Z. 


CONTINUATION 
SMCfT USED 


JX CAUSE AND 

CORRECTIVE ACTION 


(ffH A .'ZjX -.. B^L . ^ 7 £ i^. j£ ¥(k?£ 
XJa fn/^rb^T op rao-rs , 


)t££lz 2 jz££ OP raort 06 CtJ£A£<\ Ad ^£€ 7 : , Zl 



t/A)? af< S&A£& Tteee&bdJteL USjl 


&S£H£L£ •tfSAt'ViCri AV l UAU£ 3££/J 


£ 


a. bl ’Dx/sz.tzA 


33. TAB CLOSURE 


&hih$M± a*... J 2 1 c£jCM& 46 J£ ¥. s . Am A UMS. 

a ^ . . . y* \ />*■* /I • *"* — -* “) _ 


ggCJ q&jgjML&h 4 $£iA>SZL X£2£Z£ZlgxU 


22. DOCUMENT IMPLEMENTING 
CORRECTIVE ACTION 


31 COVTfXUATtOM 
□ SHSfT USED 


34 8 ASIC CAUSE IQ DESIGN Q TEST EQUIPMENT f^MFC PROCEDURE y WIRING €^RO« 5Q UNKNOWN 

OF VERIFIED | Q ENVIRONMENTAL G TEST PROCEDURE t^^ASSYffAG tRROR C *OuQi mkkOUHG 


ECT CODE 



17 *S5fc&HsiBLE ENGINEER Lj ■ ■ 


12 




fc&fa&ses 


i $ &&&$& ■ & 






r. 


9 


9 


Failure Reports 
Closed 

F0553 

F0555 

F1325 

F1329 

F1748 

F2662 

F2664 

F4253 

F4256 

S8101 

S8206 

S8328 

S8371 

S8378 

S8443 


TEST EQUIPMENT 


Open 

Hone 
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Deviations 

D-160 

Waivers 

None 



p«- vy * i gr? r * f 

V&**fn 


J§>* ':• ^ -J* •^:Ar. : ^A^^-^:' 0re ^ > C'' y^i./ : --r ? a . tii 3 '^.-^'--' Hv-V'^-f 
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REQUEST FOR OEV I IT IGH/VAI VER 
•SU 1IL-STO--IO OS -II FO» ISSTSUCTIOSSI 


Program Instruction 010 

site MUUO 

07-08-82 


ORIGINAL PACE K 
OF POOR QUALITY 


•■OCVJftlMG activity no 



’0 MINOS □ •mucb | | oi 4 ■ Cm. 



DESIGNATION roa 3£VIATI0 N/#A»v£R 

S S*S( LINE arccTip 

r-iruNc. r>*. kv"- 

LJt.CWAL I IcaTIO CUuCT 

4 orxea SvSTCMVCOMriCU- 
tATION (TDlf AfrtCTtO 

□ t *» Q"° 

« <*OOCL/TV*C *• ** 8 COOS < S*J CCSIC. 4 M»mi»d «o 

TH Calibrator 11323 TM D-160 

7 

SPEC iF ICATiOnS Apf£CTCO« TCST ?\.Ui 


o on ap i ngs AprecTco 


MTB coot 

SMC /COC. KO 

SOI 

Hfa ccot 

WGCi 

*tv 

* 0 ». no. 

«. 4VJTD4 








* ITEM 




Tim 

7TF1T 

u 


C "1ST »L*M 



. LL 



■■■■■■ 

■mca; 

Ill 


T.M. CALIBRATOR ASSEMBLY— SHIM RETICLE, SPACER RETAINER 


NAS-5-24200 


V 13*/ iGUU^'Oft * ncw^*»6.atu«H 

T.M. CALIBRATOR ASSEMBLY 


1 2 CO M) 

II 

>i 3i*;ci «o 

14 OCFCCY CLASSIC JCAfiO* 

1 l“^° a 

swf"'“ ! ms * 

17. LOT NO 

l| OTTr 

8 ea 

2 ea 

■0 ACCUHilNG 0<VIAU0K/*AI Vfft 
QrlJ 0«o 

JZ t'/tCT "" 

NONE 

2* Crrcct ON 0£Li«3.ov SCNCCW.I 


NONE 


U acSCAi'rion or ocvi»no«/»»ivin 

USE OF NON-RELEASE DRAWING FOR FABRICATING TOE FOLLOWING ITEMS: 

1) SK10779 SPACER, RETAINER 8 ea. 

2) SK10793 SHIM, RETICLE 2 ea. 

NOTE: ITEMS 1 AND 2 TO BE USED DURING THERMAL VACUUM TESTING. 

SHIMS AND SPACERS TO BE REMOVED PRIOR TO DELIVERING CALIBRATOR. 


: r 
■ • - 

i 


f 


| 

t 

! 





i 

t 


tlCO 'OB OCviBTiOH/rAtrCB 

THE ABOVE ITEMS WILL BE USED ON THE T.M. CALIBRATOR. THIS DEVIATION WILL 
AUTHORIZE ITS USE WITHOUT RELEASE DRAWINGS. ASSEMBLE OF THE ITEMS WILL 
BE INCORPORATED BY FORMAL SUPPLEMENTAL PLANNING AGAINST THE T.M. CALIBRATOR 
SERNO 002, P/N 72611. 





~i #jiti4ii i | j >& 
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HUCMO AiRCSA^T COMPANY 
^Ad AMO COMMUMCATtOACS GNOtiP 
(L G30UKCO. CALIFORNIA 


SPACE AND COMMUfUlCATlOftSS CROUP 


ORIGINAL PAGE fS 
OF POOR QUALITY 


8371 


1 PROGRAM NAME Alft) MUM2EJI 

7“ /V7 //^ 3. 

2. GLA 

^y/v 

x Mcoa 

fl r 

a taaouiRveo 

ft.'JO 

I Oat! OMBivaj 

mo y oa 

7 VB 7'»_ 

a mwow»ji 8 uva ■ n 

WKCK f*lU!.U • t; WACTCfcWT 
WAS 03SSAVEO ! U tTSTai 

0 rjtfYSTQi 
Q UMT 


CLxszatur □ uocju 

m su*ASSsat.v □ new 

□ CARO 

□ A ART 


EQUIPMENT tOCKTtACATTQtt' 

R«M9 



PART NUMSG3 

S/N 

MAMJPACTUR9 

7 SUfiSYSTEM 




I uwr 




[ * Q AlSSMSLY 

q/lUCASSaASLY 

52>6^o cble 

__ 

S'USfc 


SfiJkC 

,a □. MOCUU □ KSCWI □ CARO 




n OTHER 




1*. testwhsa 

FAILURE WAS 
OOSERVEO 

□ cevaxjRNSfT 

□ IN^AOCO* 

□ OUAUBCATHJM 

□ ACCEPT Zita 

Kf INTEGRA TtON □ UMJW3M OPSUTtONS 

Q SYSTEM □ 



n Bwi«OKi»r 

^AMOsarr 

□ HAOATIOM 


□ TBJ» • □ TXZUAt VAC 

1 AT «, 

• 

WAS OC3CRVEO 

□ BAC/RM 

□ VIERA 

■KW 


JVX13FOR TYWL 


_ □ OTH6> 


u. oascapna* 
OR FAAJUR3 

-Z *t c 4 

a WOOl •( 

fJ»T 

AestPO+irt Te /**•»£. C 




1 

ll TEST PROCSOUfiW , 

0^£<-J 1$#/^ X«5R»- / J" 

U*££d» (VA'ci^ | 1& OOGttaAIDR 
! sd/o VO O I ^ 



6J4 1 DATA 

***/j i y/T/r-t. 

17 CO^Tl^flJATtOrt 
Q EXIST USED 

t*. VERIFICATION AND ' j 

FA.-LUR2 ANALYSIS ] 

forget 

r. ^c. 


kSA*-S9t*c 

s. tto 

^U*Q/?C 



20. □ FOUjO*AttJO^CiA>gCT7** r. ffTEST REQUIRED 
Q RCWORK/BCTtST NOT PfiQUmgp egCAUSg 


m. failed to i wAi^a ' ” “ I; 

AHQ PAOT KUMCEft //Cfca^Tf^eA 76WO-3 


30. CA&IS* AKO 

CORRECTIVE ACTION 


a 

ty 

Ii3 

JJ 

s 

2 

A tTcjT ur ; T A ooT 

1 

2) AUTHORIZATION '030 1 OATfi ^ . 

!a.wj ; y/tf/rz 

£L CONTBCUATIOM 
LJ SNSTTUiSJ 

5 

HI 

H 

Q 

S 

< 

a 

z 

e 

3 

G 

•<c 

tL 

3 

2 

< 

3 

ACTtoMrAitn A^TtsTdA >*riTl u /ta.A.t, =>#7, 7etT*M oA : . 

lA^Srj'AJWW 

ur-c Ar-ttm,. y~ s~t~.T *■<-/•* ‘ u 

* j 


!a Qftjsaieif 

Jf-;, . 


21 UST AU. PARTS REPLACED 
PART NUMBER 

art sym 

PART LOT NUMBER 

oAtscooe 

MANUFACTURER 

PR00A3U DEFECT 

ANALYSIS NUMSgi 





■ 

















Z7 RFWORR BY 



oro date a » Y ; date y > 

M CONTINUATION 
Q SHEET USED 
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J DESIGN 
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J DEFECTIVE TARTS 

Q TEST EQUIPMENT Q 

U TEST PROCEDURE G 

G TEST SFT UP C 

1 MFC PROCEDURE 
| AS SY/FAO ERROR 
! workmanship 

Q WIRINGS ERROR 
Q ROUGH HANDLING 
-J WEAILOUT 

Q UNKNOWN 

OEFECT CODE 
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□ NO FAILURE 
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4.2 REQUESTS FOR DEVIATION/ WAIVER 

Th$ following pages list Che Requests for Deviation or 
Requests for Waiver submitted for the Flight Model Thematic 
Mapper, by numbar, description, and current status. 

Copies of Requests for Deviation/Waiver that were sub- 
mitted for particular subsystems are included in the Appropriate 
subsection of Volume II of this report. Copies of Requests for 
Deviation/Waiver submitted against the instrument are included 
herein. 

j 









at 




**» 


DEVIATION HUMBER 

DESCRIPTION 

STATUS 


D-128 Procedure 

Authorization to modify wirf bond connection 

Approved 


D-129 Drawing 

Use of alternate terminal Assy, 

Approved 


U-130 Hardware/Procedure 

Alternate Comp, Placement 

‘Approved 


D-131 Hardware/Procedure 

Alternate Comp. Placement 

Approved 


D-133 Hardware/Drawing 

Alternate wiring. Cal Shutter Back 

Approved 

o a 
^ 5 

5 c> 

D-134 Procedure 

Redundant Shutter Cable Support Pin 

# 

Approved 

2 

Sj r- 
O "rj 

c £ 

D-135 Procedure/Hardware 

Alternate wiring - PostAmp Band 3 

Approved 

£ ° 
5 m 

3 c? 

D-136 Hardware/Procedure/ 
Drawing 

Band -6, Voltage Regulator, series 
Resistor Change, 

Approved 


D-137 Procedure/Hardware 
Drawing 

Cal Shutter Backup - Timing Jitter 
Correction 

Approved 


D-J38 Procedure 

Documentation Deficiency of Telescope 
Thermistores, 

Approved 


U-139 Procedure 

Spliced Inchworm Leads - Reylay Optics 

Cancelled 


D-Ml (Spare) 

Procedure/Hardware 

Permission to use Cooler cables of Previous 
Design 

Approved 



r 


! 

i 

! 


i 




/ 


« 



“s 


* 




Page 2 

DEVIAT1QN..NUHBEH. 

DESCRIPTION 

STATUS 


D-142 (Spare) 

Procedure/Hardware 

Permission to use Ag Epoxy Bonds 

Approved 


D-143 Procedure 

TM Configuration for starting IA-07 Test 

Approved 


D-144 Procedure 

Test with open 208 KHz Sync Lines 

« 

Approved 


D-145 Procedure 

EMI Test Test Deletions 

Pending 


D-146 Procedure 

TM Configuration for starting IA-07 Test 

Approved 

o o 
^ 3 
■D 3 
Q 5 

D-147 Hardware/Procedure 

Soldering of two resistors to R130 Pads 

Approved 

p 

JO t— 
O TJ 

fS 

■< <3 

D-148 Procedure 

Permission to use EM TM 32015-618 instead Pending 

of TP 32015-626 for Mass properties determination 

D-150 Hardware/ 
Procedure/ 
Drawing 

Alternate Wiring 

Approved 


D-154 Procedure 

Use Optional AC07 Test Configuration for 
AC07 testing. 

Approved 


D-155 Procedure 

Use Band A Detector 7 to conduct IA04 Test 

Approved 


D-156 Procedure 

Calculate Band 6 IGFOVs from Component Level 

Approved 



Spot Scan Measurements 



i 



DEVIATION NUMBER 

DESCRIPTION 

STATUS 

D-157 

Procedure 

Use of motor from uncontrolled storage 

Pending 

D-158 

Procedure 

EMI/EMC Tests Deltion 

Approved 

D-159 

Drawing/Hardware/ 

Procedural 

Alternate Wiring 

* Approved 

D-160 

Procedural 

Use of non-release drawing for fabricating 

THE FOLLOWING ITEMS: 

1) SK10779 Spacer, Retainer 

2) SK10793 Shim, Reticle 

Approved 

8 EA 
2 EA 

D-161 

Procedural 

Allow deviation from Flight Configuration 
for AC02. AC22 + S-T: Fl-015. 

Approved 

D-162 

Procedural 

Continue At tests and do BL tests 
with partial TW Configuration, 

Approved 

D-163 

Procedural 

Manual operation of Calibrator 
Control Console CCCC) 

Approved 

D-lb9 

Procedural 

Manual Operation of Calibrator Control 
Console (CCC), 

Approved 

D-165 

Procedual 

Permission to perform BL07, BL12, BL16 Approved 

and BL19/20 tests with partial TM Configuration. 


Summarize as of 7-26-82 
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WAIVER NUMBER 

description 

SIAM 

W109 Hardware 

Permission to assemble B 7 Detector with 
discrepant Band 5 Detector. 

Approved 

WHO Hardware 

Permission to test and repair 

DISCREPANT BAND 7 DETECTOR. 

Approved 

Will Hardware 

Permission to continue discrepant 
Band 5 & 7 detectors. 

Approved 

W112 Hardware 

Permission to continue thru FPA 
Assy . 50795 w/Band 3, Ch 9 wide 
Band noise of 9.9 pA, 

Approved 

W113 Hardware 

Permission to use nonconforming InSb 
Detectors. 

Approved 

W119 Hardware 

Permission to proceed w/band 4 
Ch 21 noise of 7,8 pA. 

Approved 

W115 Procedure/ 
Hardware 

Permission to use Band 9 . Band Level 
Assy. S/N 901. 

Approved 

W116 Hardware/ 

Permission to use Band 3 Band Level 

Approved 

Procedure 

Assy. S/N ?01. 


W117 Hardware/ 
Procedure 

Permission to use Band m Band Level 
Assy , S/N ?01, 

Approved 



WJ 18 Hardware/Procedure Permission to use PFPA w/Band and 

Ch, JF NOISE OF ? . 8 pA. 

W119 Hardware/Procedure Permission to use Half-Band 2o7- 1 

W120 Hardware/Procedure Permission to use Band 4 PostAmp 

S/N 20] . 


Approved 

Approved 

Approved 


W121 Hardware/Procedure To runaround time exceeds specification. Approved 

(Scan Mirror) 

WJ22 Procedure Permission to repair Band 7 InSb Approved 

Detector. 



W123 Procedure Permission to use Band ] Band Level Approved 

Assy. S/N 401 

W124 Hardware/ Minor Performance Discrepancies S/N 003 MUX Approved 

Procedure 

W125 Hardware Broken screw in one MuX mounting hole. Approved 

(Multiplexer; 

W3 26 Hardware Permission to use PFPA w/band ] misalignment Approved 


W129 


Hardware Telescope Housing. Black Paint 
Flaking, 


CANCELLED 
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WJ30 (Spare) Hardware 

Permission to use Spare CFPA with 
damaged traces. 

Approved 

W132 Hardware 

Permission to use InSb Detector Arrays 

Approved 

WJ33 Hardware 

Permission to use Non-Conforming InSb 
Detectors. 

Approved 

W134 Hardware 

Permission to use IFPA w/void in 
circuit trace. 

Approved 

W135 Hardware/ 
Procedure 

Permission to use FLCFPA w/disc Rep 
per FR 8208. 

Approved 

W136 Hardware/ 
Procedure 

Low value for Telescope MTF 

Approved 

W137 Procedure/ 
Hardware 

Reflectance of Telescope Optics 

Approved 

W138 Hardware/Procedure 
(PF/FL) 

> 

Stress Level of Pulse-width Modulator 
(90997-2) 

Approved 

W139 Hard 1 \re 

Solithane Conformal Coating 

Approved 

VI140 Procedure 

Missing Planning for F1787 Thermistor 
Black Assy. 

Approved 
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n 


Pape 4 


STATUS 


mi Procedure 


Missing Planning for screw trim 

OPERATION. 


Approved 


W142 Hardware/ 
Procedure 


Permission to use F-J CFPA with discrepant 
substrate 


Approved 


W143 Procedure 


No planning for EO 8842 - Baffle Assy, 


Approved 


W144 Procedure 


Deviation for radiative cooler test plan 


Approved 


W145 Procedure 

W146 Procedure 
(PF-F-S) 


Waiver for IaDJ k test procedure 


Permission to use HCT. detectors made 

WITHOUT RELEASE PLANNING. 


Approved 


Approved 


W-347 Procedure 


Deviation from Rad Cooler test plan 


Approved 


W-148 Procedure 


W-l-19 Hardware 


Waiver on Tolerance of PFP to Scan 
direction alignment. 

Waiver for padiative Cooler circuit 
diagrat. 


Approved 


Approved 


W-150 Procedure/Hardware SPLICE EBTCE Cables 


Approved 


W-J51 Procedure 


Permission to shorten Temperature Control 
Test 


Approved 


*> *6 
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WAIVER NUMBER 

DESCRIPTION 

STATUS 

W-152 

(Spare) Hardware 

Permission to use non-conforming InSb 
detectors. 

Approved 

W-353 

(Spare) 

Procedure/ 

Hardware 

Permission to use InSb Detectors from Lot 
Wafer 21, 

Pending 

W-15A 

(Spare) 

Hardware/Procedure 

Permission to use Band Level Assy. S/N 90 -? 

Pending 

W-155 

(Spare) 

Hardware/Procedure 

Permission to use Band Level Assy S/N SO] -3 

Pending 

W-156 

Hardware 

Terminal Board to replace spliced cooler 
door motor lead 

Approved 

W-357 

(Spare) 

Hardware/Procedure 

Permission to use Half Band S/N 213-1 

Pending 

W-158 

(Spare) 

Hardware/Procedure 

Permission to use Half band S/N 103-3 

Pending 

W-160 


Perform AC-2 test utilizing undocumented 
telemetry synchronizer. 

Approved 
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W-161 Hardware 


W-162 Hardware 
W-163 Hardware 
W-164 Procedural 
W-165 Hardware 

W-166 Procedural 



Permission to use CFPA with a band 5 
detector that does not meet system spectral 
flatness specification. 

Permission to proceed with F-l system band 
5 TO BAND 7 REGISTRATION. 

Permission to use CFPA with FET offsets >10mV 
Band -7 ch 7+15. 

Permission to use spare CFPA without 

PERFORMING NON-DESTRUCTIVE PULL TEST. 

f 

Permission to use As-is with following 
discrepancies: The spectral matching 

VARIATION BETWEEN CHANNELS IS A MAXIMUM 
OF ,065% IN BAND 1+1.07% IN BAND 4. 

A WAIVER IS REQUESTED TO DELETE CS06 
PORTION OF EM I /EMC TESTS. SUMMARIZE AS 
OF 7-23-82. 


Page 6 

STATUS 

Pending ' 


Pending 

Pending 

Pending 



Pending 


Approved 



f 



W167 Hardware/Procedure Permission to cut traces and use alternate 

WIRING TO INSTALL 16 RESISTORS. 

W168 Hardware Permission to use band 5, channel 7 with 

coherent noise. 

W169 Hardware Permission to use bands 1 and 4 with spectral 

MATCHING VARIATIONS GREATER THAN 0,5%. 

W170 Hardware Permission to use bands 1 and 4 with IFOV 

sizes greater than 43,2 and 46.35. 

W171 Procedure Changed Flight Acceptance sine vibration 

LEVELS IN THRUST AXIS. 

W112 Hardware Permission to use spare Multiplexer Hybrid 

MICRO-CIRCUIT WITH SETTLING TIME OF 26 
NANOSECONDS INSTEAD OF 20 NANOSECONDS MAX, 

W173 Procedure Permission to delete requirement to provide 

a telescope baseplate temperature telemetry 

CHANNEL. 

W174 Hardware Permission to use with out-of-field response. 

Should be less than 1%/ is 3,4%. 


# c» £ 


SIMMS 


Approved 


Approved 


Approved 


Approved 


Approved 


Approved 


Approved 


Approved. 
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W175 Procedure 

Permission to accept test segment 2 of 
TP 32015-625 that was conducted at a 
BUS VOLTAGE OF 28 V INSTEAD OF 23V, 

Approved 

W176 Procedure 

Permission to run STR F-l 029 and 
F-l 033 in lieu of BL 19/20 Mini 3B 
and BL 19/20 MINI 4B. 

• 

Approved 

W177 Procedure 

Permission to delete TVS 6 orbit 8 and 
resequence TV TS 6 orbit 12, orbit 13 
AND 14 TO follow TVTS 6 orbit 7. 

Approved 


I 
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OF POOR QUALITY Program Instruction 010 
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i omsmarca Htta ta o wjoaiss 

Santa Barbara Research Center 
75 Corcmar Or., Goleta, CA 93117 


A QES IGrtAT 1 OX PQ3 DEV I AT I ON/QA I Vgft 5 Ll»* APFfCTEO 

/TT?l pT 127 q CC32 {<• SY1. GZSIG. FT oa 

1 11323 TM D-143 Q 


«. woa/ 11 *! k> tB ’ q Cl 
Biff 1 11323 


Y 7 - - t -T-j b»b. com »ce./cac. mo. so* •»». com 

«. fnrji 

v 'to. 82577 . °TP32015-531 _ 

c. nrr pi* 

raiTOf U£*/«A« VCR 

Thematic Mapper Configuration for Starting IA-07 Test 


sot 

fc *9. CC22 kUhSSB 




Kane 

- L J 


UNO ACTIVITY NO. j 


EE3“ ,#aW O'*** PI CBITIOL 

0 OtSn lYSTCSJ/Ca'JF I Oi. 
NATION t TOiS A^CTECTKO 

053 0, □« D“ 


a. OP&OING3 AsrscTEP 

*UH38» I MV. I 


io. cffi>TU£CT ko. a CTmZ item 

NAS 5-24200 


TM 51065 


Test Procedure 

iprccr c» casT^mii 
NONE 

~tT nt;fc r o» ~ .« t itsEivw t ra n 


It CS KO. 

tv 

IS OtftKCT ■». 

17. LOT r«0. 

It . OTY 
1 


| | mnca | ["*]cmTim. 

lot ko. u.orr i*. bjcusoiks oivi»tiom/«5i wo 

1 D«» 0"° 

truer on 5ZC vISr scxiuac 
None, if deviation is approved 


n o*sci»BT.o« o» otvi4Tioi*.*ivcii Request authorization to start IA-07 
without the following items assembled an TW (51065) : 

1. Radiative Cooler 51200 

2. Circuit Boards: 50920 Temp . Co ntr oller and dc Restore 

50942 Tsip. Control 
50912 Band 6 Buffer 
50908-1 Band 5 Buffer 
50908-2 Band 7 Buffer 



NCED FOR OCVIATION/VAIVCff 


Tb proceed with IA-07 testing until the assenblies are available for proper configura- 
tion for IA-07 Test. After installation of the Radiative Caroler and the Bands 5, 6, 


7 Buffers, Sections 5.3.4 and 5.3.5.23 through 5.3.5.27 of TP 32015-531 will be 


conducted. 
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0*1 Cl RATO* HMSt lt*0 AC Ofiiss 

Santa Barbara Research Center 
75 C org r a r Drive, Goleta, CA 93117 


ocstcwATfo* *ca oeviat iom/*ai veo 


fc. COOl «• 3*1. 0U1G. 



02V I AT I OS 


* [ !?3 tjtKca f™] tnjg3 


n WUVC9 


PI canTiQn 


• OTxia smzucj ccpe# i cu • 

ftATion iron greens 



0/ OCVIATIOM/WAI Via 

Teat with Opsn 208 kHz Sync Linas 


FI astatic Mapper Assy 


mu« o' *mt i* koajT oictt' *mcno 

FI Thsraatic Mapper Assy 


•«. w mo. <d wt ouiti | it tor no. pa. ott 


51065 - £ | N/A 


U. mscpt.oc. 0* a t v..r.a«,«,v t » 1>Perfo=n Electronics-Module Integration Tests (TPs-531,-532, 
-533) with 208 kHz sync lines to PS1 and PS2 opened up via B.0.3?(P4S:R5;S5:U5;V5;T5; 
and W5) switches. Oirmg IA07 Part HI (TP-533) , perform video-verification test col- 
lects (VIDVER) with B.O.B. switches closed- and open to achieve carparison. 

2- At conclusion of AC02»_ the sync-lina contacts will ba ranerved fresn connector 
A1-P46, insulated and tied Jade per class 1 ECP ** to be written at that tine. 

(Item 23, Statenant 1. amt.) 

Also, during AC02 test phase, expose the instrument to a low-to-ffloderate,48"-SIS, 
radiance and sequentially fill the CGMPTAL CRT with video data Iron ana detector 
in each oand and critique each display for periodic artifacts. 

’or by extracting, and labelling, the 6 contacts at the P46 Hear Conn. 


NCKQ 'Q0 OIVtATIQH/OAIVCC 

Spurious power-supply shutdowns occur with the sync lines normally connected. Whan 
208 kHz sync tn the power supplies is disabled, the shutdown preplans are avoided. 
No change in Systsn Performance is anticipated, based an previous testing (PF) . 


** GSPC Spec WOO. 8-D-210, Rev B, p23. Par 3.3. 4. 4.3 
states: "...dc converters of the power supply 
shall ba sync h ronized to the multiplexer." 
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Test with Open 208 kHz Sync lines 
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NAS 5-24200 
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FI TOamatic Mapper Assy 
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IX. CO 

14 MfCCT «*> 

»* 05FICT i 

0.4431, IC4> 1091 ' 
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FI Ttematic Mapper Assy 

it ratv to. cn rn*t co<«- 

51065 

IT. VOT NO. 

N/A 
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It etCUMIKS OtVI AT IQN/SAI v£* 
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v. 


U oiswiPT.oo 0 » «sviatiowui«u i.perfonn Electronics-Module Integration Tests (TPs-531,-532, 
-533) with 208 kHz sync lines to PS1 and PS2 opened up via B.O.B?(P4S:R5;S5:U5;VS;T5; 
and W5) switches. During IAQ7 Part III (ip-533) , perform vodeo-verificatian test ool- 
lects (VIEWER) with B.O.B. switches closed and open to achieve comparison. 

2.. At conclusion of AC0S£»_ the sync- line contacts will ba renewed fran connector 
A1-P46, insulated and tied bade per class 1 ECP to be written at that tine. 
fXten 23, Stateasit 1. cant.) 

Also, during AC02 test phase, expose the instrument to a low-to-rnoderate,48 n -SIS, 
radiance and sequentially fill the GQMPTAL CRT with video data fran one detector 
in each land and critique each display far periodic artifacts. 

* or by extracting, and l ab e lli n g, the 6 contacts at the P46 wear Conn. 

I. tit co con etvi* tisn/otivin 


Spuriouh power-supply shutdowns occur with the sync lines normally connected. When 
208 kHz sync to the power supplies is disabled, the shutdown problems are avoided. 
No change in Systan Performance is anticipated , based on previous testing (PF) . 


** GSFC Spec #400.8-0-210, Rev B, p23. Par 3. 3. 4. 4. 3 
states: "...dc converters of the power supply 
shall be synchronized to the nultiplexer. " 
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4. caot «• srt. DUU. 4* aimim «, " 

11323 ™ D-145 Q 


7 SPECIFICATIONS AFP ECTO- TEST PLAN 


WTO. coot 


s?cc./cac. no. 


GSPC 4G0.8-D-201 


#. TITLC CP OtVlATtOM/QAIV&A 



EMI TEST DEXETICSS 


10. CSHTaACT no. a lik£ iTOs 

NAS5-24200 


amriGLAunon i t£m wotfucuiw 

Thsuatic Mapper Instrument 


IX. CD 





j 1 | 1*1*3* | j*Ajoe LJcaiTi 



11 . unci ca 


a. otscuimoa of etv i at low ba i via 

Waive tie fallowing test requirements of CSPC 400. 8-0-201, GSFC specification - 
Thematic Mapper Interface Control Document, paragraph 4.2: 

a) Radiated Emission RE02 (Electric Field) 

b) Radiated Emission RE04 (Magnetic Field) 

c) Radiated Susceptibility HS03 (E Field) 

d) Conducted Emission CE01 and CE03 (Powerline) 

It is requested that the EMC Test Requirements for F-l are 'CS01, CS02, and CS06 only 
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a. wiro ro* ocv i at icn/ waiver 

EMC tests of the Engineering Model and Proto flight Model Tfaonatic Mapper instruments 
showed no significant suscep tibil ity to radiated fields; tifais has been confirmed by 
Landsat-D Spacecraft EMC tests. Landsat-D tests have also (demonstrated that the 
spacecraft is not susceptibile to radiated or conducted emissions fran the Proto flight 
Model Thematic Mapper. 

Deletion of the above tests would eliminate the necessity oif transporting the Thanatic 
_ Mapper and test eguiprent to an EMC test facility. 

Rel 
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INTERDEPARTMENTAL CORRESPONDENCE 


•cip: 





TO-. J. Eng* I CC: Distribution 

OHO: 

subject: EHJ/EC Ustaot (Engineering Modal Mapper) 


DATE: Sept. 14, I 98 I 
MF. HS 56 -S 23 


PROM: T. Efitt 
OSW. 



•UJG. SI UAU.STA. DJ39 

LOC. SC EXT. 5-88H 


iwracsucncK: 


la Cha Initial EMI/EMC test of the Engineering Modal Thsmaele Mapper, it 
was found that the Mapper waa susceptible in specific frequency ranges to 
conducted interference. In particular, during the conduct of tents CS01 
and CSQ2, the Mapper exhibited general susceptibility throughnut ths fre- 
quency range of 6 Khts to 80 Khtc. The susceptibility peaks occurred in 
tha frequency range from JfO Ebtn to 45 Ehta. 


Throughout the remainder of the EMI/QS test, i.Q., radiated susceptibility 
and teats which examined the Mapper * 0 iaaajnity to spikes on the power line, 
only two marginal per forma nee inquiries were noted. 



1 . 

2 . 


The Mapper radiated a 10 Mhta interference in the vocinity of 
J-l8, J-19 snd J-24. 

Inserting a 28 V negative spike in tha 28 V return lino resulted 
in the shutter losing "phaae lock”. Retesting, briefly, with a 
reduced negative opiks of 26 V on the 28 V return line resulted 
in no anomalous shutter behavior. 


© 


SUBJECT ; 

1 . Eateota conducted to ascertain the correlation between susceptibility 
signatures to specific changes in BTCE /Mapper grounding configurations 
provided little or no conclusive data relsyant to “improved” performance* 
All teats run with the Intent of achieving an acceptable mapper suscep- 
tibility profile through a variation in the system grounding scheme re- 
sulted in susceptibility signatures which oimlliarly characterised the 
Mapper during the initial EKI/GC teats. 

noteworthy, in the analysis of retest results is the feet Chat although 
apparent improvement a were observed with certain grounding configurations, 
these improvements were: 

I. The result of monitoring channels with lower gain. 

2* The result of CS01/CSQ2 test configurations which also exhibited 
higher Mapper immunity during the initial test. 

J. The result of the "subjective" determination: of when a particular 
recovery threshold occurs. 

for the most part if performance improvements could not be categorised in 
the aforementioned, theae improvements were not significant in frequency 
range or magnitude to be worthy of note. 
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OF POOR QUALITY 

21 . Batsats conducted to evaluate the Engineering Model Mapper's suscep- 
tibility signatures to conducted interference with 8 Khts filters incerted 
between the interference source end the Mapper ere depicted In graphs 1 
and 2 * 


The E7 scores injection method for the frequency range of 20 Bta to 30 Khes 
was inductive and for tha frequency range 50 She* to IJO Ebtx was capacitive. 
The two different injection methods created nolce signatures to vary in curve 
continuity, i.a., for tha range frea 11 to 30 Khts, no noict wae vieible/dis- 
earnable on the Coeptol and the Desus 0/A output, whereas nolss wen definitely 
visible, although in low counts, at the beginning of CSCS (50 Shts). (Example 
graph l). 


r; 


r 


• : © 


The upper trace of the graphs depict t he values at which noise recovery was 
exhibited, labeled threshold voltage P.P. and tha lower trace shown recog- 
nisable interference as a function of Injected S 7 frequency. 

A. Graph 1 depicts tha intcrfarenca signatures with the' HP source in- 
serted into the 28 V line. The graph is a composite of a variety of 
testa run: 

1. With the source swept from 20 Hex to 130 Khts. 

2. With tha Sapco power at 23 V and 28 V. 

3 . Hith tha Mapper in "Picture Mode" via Power Supply l or 2. 

4. Hith tha source inserted first in J-l 8 then J- 19 . 

3 . Hith tha count's recorded monitoring Band 1 Detector 1 or 

2 (high gain channels). 

6. Hith o second filter in end out of the return line. 

In the above discussed configurations end variations the interference 
signatures were essentially Identical. Peaks and nodes where recog- 
nisable noise patterns were observed were at 11 Khts and 35 Khts. 

B. Graph 2 shows the noise signatures observed with the RF source In- 
serted into the 28 V return line. Again the graph la a composite 

. of a variety of tests run with Che configurations and variations 
discussed in II-A-{l- 6 ) with the exception of Item 6 where the 
second filter was inserted and removed from the 28 V line. All 
combinations exhibited simlllar if not Identical Interference sig- 
natures. 




At 2.75 Khts a Mapper noise susceptibility pattern occurred with a 
peak count of approximately 22. No susceptibility was* evidenced in 
the frequency range greater that 50 Khts. A possible accounting of 
this disparity, since interference was observed in a test with- in- 
sertion in the 28 V line at 35 Khts, could be due to the fact that 
'the EM instrument could only drive the load with 0.J VPP at 50 JOitx, 
ax shown on the upper trace of graph 2. 

C. Filters were inserted into the 28 V return and 28 V line for J-24. 
Again the variations of test configurations discussed in II-A-(l- 6 ) 
were run with RF injected in first the 28 V line then the 28 V re- 
turn. No discemabla noise was decected throughout Che range of 
20 Htr. to 150 Witx. 


( 
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With filters in all 28 V paucT (hat end return) to the Mapper, and observing 
6 higher gain channel, noise was observed at 2.7? Kht* (22 counts), II Khts 
(8 counts ) v and froa 50 Khts to 73 Khts (Peak noise count of 1$). The signa- 
tures depicted on Graphs 1 and 2 shoe narked l m pr ov esant in tha Ksppero con- 
ducted susceptibility with the addition of input filters when coopered with 
the ”prefilter” graphs 3 a*d b. Also graphs J oad b are coapooitao of noise 
signatures exhibited during the initial teats observing Band b Batoetor 9 
(one of the lower gain channels). Also of particular relevance le tha lack 
of susceptibility with filters in Che range of 20 Bit* to 30 Khts, a frequen- 
cy region the apacacraft la ouopected of inserting interference into the 2& V 
power bua. 
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Thanatic Mapper Configuration far Starting IA.-07 Test 


NAS5-24200 


li 1 . 1 afeji'emma mrw&riiKUMej - 

TM51065 

i ”"™ Minnuuvit. i 

!. ww w ■■ ■ 1 " 

II. tt ted. 

IS CiftoY ma. 

K. 

| |uiKSO 

ftJuWII'li&TIO* 

r~1tawsa r*1cpiTio>L 

It- wea a? am umst «ko sa.? uwecrca 

Test Procedure 

<« *221 03. at TTTQ C4SICW 

SIC65-Z 

IT. LOT Rd. 

It. CTV 

to e^sufi&IMO OOV»ATI©V«ai 

C> SI"* 


None 


Uana, if deviation is approved 


ct. aii lummwta .. wn T ir amw. .fewum. we. 

None 

a. siEui^ia. at oi»i*n<wB».vEa Request authorization to start IA—07 -532 (Carar-ands snaTel'^" 
nstry) and -533 (Vidao/Syst. Timing) without the following items assembled an TM(51055) : 
1. Radiative Cooler 51200 

Circuit Boards: 50920 Tanp. Controller and dc Restore 

50942 Temp. Co ntr ol 
50912 Band 6 Buffer 
50908-1 Band 5 Buffer 
50908-2 Band 7 Buffer 
R/C Door Assstfaly 51740 
Relay Optics Assy 52534 

One of the tuo SMA Heater Assys (52566-2,-3) will be s i m ulat e d by si m ila r 
value fixed resistors until replacement heaters are mounted. 


2 . 


3. 

4. 

5. 


XA. KtfiO rQfl C4VI ATICtt/OAIviu 

To proceed with IA-07 testing until the assemblies are available far pro pe r configu- 
ration far IA-07 test. After installation of the Radiative Cooler and the Bands 5, 

6, 7 Buffers, a ppropriate sections, list attached, will ba conducted to 
corpleted the IA-07 test sequence. The Relay Optics Assy will be mounted as soon 
as it is available (expect this to occur during -532) , allowing IW & LVDT interfacing 
to be checked. The R/C Door Assembly electricals will be cheeked with the asssnbly 
connected alongside, not integrated to, the 51065 TM assy. 4$/ /a 
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ATTACEKEOT TO DEVIATION D-146 
TP 32015-532 

5. 1.2. 16-26 CFPA Heater, BS Heater, SKA Heater command 

5.1.2.52*54 Cooler Door Commands 

5.1.2.73-79 Fusible Link Commands 

5.1.2.84-89 Intern. Stage Heater Coasnanda 

5. 1.2.100- 111 Cooler Door Commands 

5.2.4 Frame DC Restore 

5.2-6 Thermal Tests 

5.2.7 Cooler Door Test 

5.2.8 Fusible Link Test 

5.2.11 Power Profile 

5.2.12.5 Bank 5 and 7 Video only 
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TP3201 5-626 


t. 






pfvnrHftfiion to use Engineering Model TP 32015-618 instead of T? 320i5-626 tc r Maos 


THEMATIC MAPPER 


Tsr d> 

IS. MStfCJ «a. 

14. 02 F tCT O^SSi r 1 GAT I CM 

| |bi«w | [wajae Q critics. 

T.M. TOP ASSEMBLY | 51065, E 

IT. LOT CO. 

003 

ii. orr 

l 


». fjmcr e» 

May save cost up to 15K. 

21. KSPICT os* OSLIVStfr aOttflULt 

May save up to 6 days of schedule. 


nem-. i.ritti OP pcwatkwhmvm 

For T.H. Mass Properties determination, instead of performing TP32015-626 Mass Properties 
deterai nation, TP32015-618 Mass Properties Test Procedure — Engineering Model will be 
performed. 

It is anticipated that Mass Properties determination as specified on TP22015-618, will be 
conducted at SBRC. 


jV r Mjjffn 'rna catuTiffvmHR 

T.M. Mass Properties determination for P/F SN002 was performed per TP32015-626. This 
procedure yielded the following data: Weight, CG-X,Y,Z, MOI-Ixx, Iyy, Izz, POI-Ixz, 

Ivz, Ixy. 

This deviation to perform TP32015-518 for FI SN003 is necessary to determine only the 
weight and two point CG-Y ,Z. 
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INTERNAL MEMORANDUM 


CC: Bata Bank (8) 


SUBJECT: Thematic Mapper Engineering Model 
Weight and Center-of-Gravity 


DATE: ll June i9Bi 
REP: ES236-7492 

F. D. McLaughlin 

BLDG. 774 MAJLSTA-79 
EXT. 4351 


r. 


r. 


The Thematic Mapper Engineering Model (EM) weight and center-of -gravity were 
measured at SBRC on 1 June 1981 per test procedure TP32015-61S, Rev. A. The 
results of this test ere as follows: 


A. EM Oncorrected Gross Weight (pounds/Kg) 

B. Instrument Configuration Items Missing 

1. Thermal Louvers 2.09 pounds 

2. Thermal Blankets and Supports 11.37 pounds 

3. Side Panel 1.60 pounds 

C. Excess Configuration It etas 

1. Miscellaneous Instrumentation 4.75 pounds 

2. Miscellaneous connector protectors 0.1 pounds 

3. Ground wires 0.1 pounds 

D. EM Corrected Gross Weight (pounds/Kg) 

(A + B - C - D) 

E. Corrections Required to Project Protoflight Weight 


1. Conformal Coating of PWB's 

2. Radiation Plate Material 

(SI weight, 17.70 pounds. Aluminum) 
(?? weight, 11.68 pounds. Beryllium) 


+3.08 pounds 
-6 . 02 pounds 


24.89) 

+0.40 

pounds 

27.44) 

+0.99 

pounds 

23.39) 

+0 . 40 

pounds 


528.51/239.73 

15.06/6.83 


4.95/2.25 


538.62/244,32 

-L.15/-0.S2 


r 
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?. D. McLaughlin to Dictribution 
HS236-7492 


11 June 1981 
Page 2 


P. Projected Height of Protoflight Model 
C. Center-of-Cravicy 
T « 11.64 inches 
Z • 11. SI inches 
X * -13.5 inches* 

*X not measured in this test 
H. Conp orison to Predicted Values 


537.47/243.79 


Engineering Model Height (pounds) 538.62 

PF Model Projected Weight (pounds) 537.47 

T 11.64 


Measured 

Value 

Predictad 

Value 

Difference 

538.62 

None 

— 

537.47 

542.16 

-4.69 (0.872) 

11.64 

10.72* 

0.92 inches toward 
Radiative Cooler 

11.91 

11.24* 

0.67 inches toward 
nadir 


♦Values obtained in November 1979 from computer run. 

iA. / hl *lutt 4 J.L- 

F. D. Mc>aughlW, 
Systems ‘-Engineering 


X 
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astaaiwss INTERDEPARTMENTAL CORRESPONDENCE 


TO: 

A.H. Connor ce.- Distribution 

DATE: 

4 November 1981 


on& 

44-29 

REF. 

4131.12/1/146 


SUBJECT: 

Measured Hass Properties 

FROM: 

D.C. Leamon 


Thematic Mapper Proto- 
flight Model 

. ORG. 

41-31-10 

• 



— 

• - SLOG. 

SI 2 MAIL ST A. 

U303 


• 

toe. 

SC EXT. 

88608 



REF. 1: Thematic Mapper Interface Control Drawing 3S33000-40D Rev C 
REF. 2: Internal Metro HS236-1202-8, "Thematic Mapper Mass Properties 

Summary". r.D. McLaughlin to Distribution, Dtd. 19 Feb 1981. 
REF. 3: Internal Memo HS236-7492, “Thematic Mapper Engineering Model 

Weight and Center-of-Gravity", F.D. McLaughlin to Distribution, 
Dtd. 11 Jun 1981. 

Ref. 4: IDC HS238-2249, "Mass Properties Tare Items for Thematic 

Mapper Protoflight Model", F.D. McLaughlin to A.M. Carter, 

Dtd. 1 Oct 1981. 


The attached tables present the mass properties of the thematic mapper 
( Protoflight Model ) derived from mass properties testing. 

Table I contains the predicted flight properties. The test data has 
been corrected for non-flight items included in the test configuration 
and flight items that were not included in the test configuration as listed 
in Ref. 4. 

Table 2 depicts the reference coordinate system for center-of-gravity 
and moment of inertia data. 

Table 3 compares measured mass properties data with drawing requirements 
and previous predictions. The "Y" and “Z" C.G. data compares favorably 
to data measured on the engineering model at SBRC (Ref. 3). 

The predicted weight is 29.92 pounds less than the maximum allowable weight. 

D.C. leamon 


iffni-J' 


• CO'T?. 

W.T. Gn 
Mass Properties Engineering 


THEMATIC HAPPER 


e 


Height: 

r. 

Centers of Gravity: 
X: 

T: 

r z* 
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MEASURED MASS PROPERTY DATA 


PFH 

U.S. Customary Units 

• 

SI '(Metric Units) 

538.87 

Pounds 

244.43 

Kilograms 

12.935 

Inches 

32.85 

Centimeters 

11 *.405 

Inches 

28.97 

Centimeters 

11.957 

Inches 

30.37 

Centimeters 


\ 




Moments of Inertia: 



/ “ 
L 

EIxx: 

274239 

• 


59.19 

V 


lyy: 

94195 

1 

1 

» 

i 


20.33 

\ » 

l » 
! 

Izz: 

237492 


f 

[ 

r 

s 

51.26 


t 

Products of Inertia: 




Ixy: 

2715 




0.59 



Ixz: . 

-518' 


* 


-0.11 


• 

Iyz: 

20218 




4.36 


t 

f 



lb-in 2 
. sl-ft 2 

80.25 

p 

Kilogram-meter 

lb-in 2 



sl-ft 2 

27.57 

Kilogram-meter 2 

lb-in 2 



sl-ft 2 

59.50 

2 

Kilogram-meter 


lb-in 2 

sl-ft 2 

0.79 

Kilogram-meter 

lb-in 2 


* 

sl-ft 2 

-0.15 

Kilogram-meter 

lb-in 2 

sl-ft 2 

5.92 

Kilogram-meter 


TABLE 1 


C 'It, 
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THEMATIC MAPPER 


MASS PROPERTIES STATUS 


reference 

PARAMETER 

AS TESTED 

• 

• .REF 1 
ICO 

353300-400 

REF 2 
HS 236- 
1202-8 

REF 3 
HS 236- 
7492 

WEIGHT 

538.87 

568.79* 

534.10 

537.47 

• X 

~ 12.935 

13.0 

13 '2 


Y 

11.405 

11.2 

10.72 

11.64 

2 

1 

11.957 

12.4 

11.16 

11.91 

lx 

59.19 

• 

57.4 

- 

iy 

20.33 

- 

20.2 • 

- 

lz 

51.26 

- 

47.1 

•- 


\ 




lxy 

0.59 

- 

-0.51 

- 

1X2 

-o.n 

- 

Q.41 

- 

lyz 

4.36 

- 

3.48 

- . 


•Maximum allowable weight per A Connor 
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Boa Band 4 Detector 7 to Conduct IA04 Test 


MASS-24200 


II. SSSrrajgSTnBTTEBTcBiOgpSHBg ~~ 1 

Thematic Mapper 

1 "" <\MrfU,rldZ- <tTT3Ztt — 1 

IS. CO KOf 

»•. esrcET'*©. 

14. OSFCCT CLASSIFICATION 

[~^MiMaa j laiuoa Qcniticm. 

earn cp ramr oo lgxbi Atamr /mcT8» 

Test Procedure 

10. AW7 fl*. 00 nr*V CCS/*- 

51065 - G 

IT. LOT ICO. 

li. err 

1 

i*. nzojJWiMG cavuiTiojyKAJ vt» 

D« E- 


HOME 

n. itwi 


None, If Deviation Is Approved 


JlflUS- 


M. esscaiPtiox or osviarios^wives 

Permission to change Data-Bases and use Band 4 Detector 7. This will 
have the impact of creating a bad version of CHNCTR.IVF (For Detector 9 
data since there is no signal) when i^ is called by CMD File. 


^ £tMIIA 6 IA4 . DAB ; 5 
LlA04BSL.DAB;2 


NOTE (added on 820604) Band 4 Eat 9 is the usual x-0, y*0 
reference center for all detector center calculations. The BSD9 
signal was not usable due to a SOT— cable problem. The set of 
det.9s were replaced by det.7s (BI.,,'4,5,7) . The loss of file 
CHNCTR. IVF is of no concern because the file i3 not used to do 
BBR. 


t«. S3 FOB OSVlATKM/OAIVKil 


— 

cable 

Detector 9, in Band _§”» signal is not getting tlhrough Present 

Data Bases are set up to Ref. Band 4 Detector '9 signal as 0RIGNX0N 
IA04BBR. A fix may require a substantial amotnit of time and will 
necessitate demating most of the connectors. 
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SoVTuu>fHO.e. 

- EMOINCCniNS CHANGE REQUEST 



ecrno._ 972731 

SHEET I OF | SHEETS 


I REQU 

EST 

program 

’TV\enAT\c 

KlA99^c- 

WL>*X 

SYS/CQUIP NAME OR OES 

'X&$H BahotdBahd 

Y*£6,l&T*iP?TtOH 

CONTROL ITEM NAME & NO. 

TP 5aoiS-SO<-| -C 

SPEClPICATION/OWG NO.(l) 

TniTAGlAtJ.DAa 
JAcW BSl.DAB; 


DESCRIPTION OF PROBLEM 


, SIGNAL \«» HOT TWfcOO^n VT.O. ftFK 

TT^Y Efc£<Oie.E. A SOftSTftTiAL AlTOOMT ©£ Tir-\£ ftNO <UfU- WECES^/TATl 
r>C>*iT ©? TV\g. Comh £C.T 0T2>, DATA BA'S^f^LSE.T up TO 
“K-ILfi ‘Bfiho M D«%T 6CrofiL °l *i«»NAL. Ot^i^KOH X-A$W B6£. 


PROPOSED SOLUTION 


Cdaw^tL Data 6 auO «-1 DUX 1 “CVUS ulmll. 

\Aa\)^. H^r TcVS. C^.E.AT\t\^ A fePvD OEBSiON Cr 1 ? 

C.Vy^HCTe.ctvjr C^ocs. t>S.T£.CTOSL S iKCfc. T>c\R.e.S. IT> MO Si \rt&C) 

u)v<en xt vs caujs.d T\v-^_ : 

[a/hgxi test is coMPusms" , p^r*. tt> 72.E oCb fil>xs to n ^ cuK.n<sx>r 

V6ttS<0»JS. THc CVi*JCTR.rVF FlUs CRisATUTD -Dl>»*JAJ<£» TirSr SHOVCfe a® >*UiTi&T> 


I RCOUESTEO 8V ' 
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'-1 Thematic Mappar Instru. 51065 

17. tot NO. ! 
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IB. 0TV 
1 

<S. c«CUMIK3 6tVlari(EV«u«t. 

0» S°a 

14 l ' ,<eT ®* ^j a y aaVft cost 

associated with schedule. 

j> . V*ttt atli.iitv XMtuCi — — — ■ ■ ■ 

Mav s&vn un to 1 werV all .schedule 

1!. 1/TO7 0» tWYCdAATiO 1061 STIC SL^POftfT .MrC##44*. 47C. 

Non® 


This deviation is requested to supersede D145 as originally submitted. 
Deviation is requested to waive the following test requirements of 
GSPC 4U0.0-D-201, C5SKC specification - Thematic Mapper Interface Control 
Document 

a) Radiated Emission RE02 (Electric Field) 

b) Radiated Emission RE04 (Magnetic Field) 

c) Radiated Susceptibility RS03 (E Field) 

It is requested that the EMC test requirements for F-l are CS01, CS02. 
CS06, CE01, and CF.0 3. 

It 5|0 «on 0Em.Tici*/«»i'<*n " 

EMC tests of the Engineering Modal and Protoflight Model Thematic Mapper 
instruments showed no significant susceptibility to radiated fialda: 
tm* has been confirmed Dy bandsat-D Spacecraft EMC teats. 

Deletion of tha above tists would eliminate tie necessity ot transporting 
the Thematic Mapper and test equipment to an S-lC teat facility; allowing 
for testing to be conducted at SHRC. — 
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STrnufo? a_j_1ow^ dev tation f ron Flight configuration for 

AC02, AC22, and S-T: FI -01 5 
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i*. ■(cunaixs ocviiTiavasivin 

O'* 1 Q*« 


{J. DISCS I OT l OM 00 Of VI AT»0*/CAIVCH 

1. Request acceptance of 3pec-tesc Fl-015 data taken under conditions (1), (2), 
and (3) described in memo HS236-8072. 

2. Request approval to continue thru AC02 Radiometric Calibration data collects 
under conditions (1), (2), and (3) described in memo HS236-8072. 

3. Request approval to perform AC22 under conditions (1), (2), and (3) described 
in memo HS236-8072. 
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(See memo HS236-8072) 
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Santa Barbara Research Center 
75 Coicnar Drive, Goleta, CA 93117 


16 July 1982 
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P-1 TM 


4. BMIgATIgl goa QgViaTtCa/q&IVgR 

ST fcsrs. coca joT stL "E5iST U caT 

11223 B4 D-162. G 


o. ones a systoivoc^i 
QAY ica items arrsci 

Qw» 0» 


7. STtCIFICAUCxS A/F£CTED-Te 5T PtAW 


yic7ccc. 


V»W«?»q fe EBl 


ssnsiszszs 


«. iin .1 o# (ao»Aiioww4*¥iM 

Continue AC tests and do BL tests with partial U4 configuration 
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I*, vnet Oct ouivicv SG*l&&4. 

if not approved 


I*. MSCRlPTiaa cf D£vi aUOr/waI vsb ... ^ , . _. . . _ 7 ~ 

All cu AC tests to proceed without full 1M electronic configuration. Permit 

system engineering to determine permissible testing relative to what 1M functions 
are disabled. 


24. MlCO fO« 01VIAllO^/*4lv£a 

1. Band 6 gains must be re-scaled. Therefore the Al A16 PWB must be removed 
for rework. 

2. The 50342 Temp. Control EVE must be removed to ocmplete prior rework. 
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Themat ic Mapper Assembly □ Minca j I mjuOA □ CfltTtCM 
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Thematic Mapper Assembly 51065 003 1 O'*® 0« 

»o”micr » 5 sf/mic* ——a—— " In. irricV 6 t* oiu»i*r scMtouwi 

2-day delay 

21. "tH»(t4¥ Am tartiAATOj logistic supaoat. hitim-cx. itc. 


a. in» 


€. HIT «.« 


t. mu OF MVIAflQHi/wa.1 v€B 

Manual operation of Calibrator Control Console (CCC) 



23. OtSCBIFTfC* Of OtVI AflOH/«AI vCA 


Perform BL10 tests with manual operation of the CCC. (Manual positioning of 
six-position mirrors.) The following paragraphs of TP32015-518 will be affected: 
4.1, 4. 4. 1.6, 5.4 and 5.5.2. 

original page m 
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Rotary stages of TM calibrator inoperative. 
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Perform BL12 test with manual operation of the CCC. (Manual positioning of rotary 
stages.) The following paragraphs of TP 32015-520 will be affected: 4.1, 4.4.6, 

4. 4. 8.1, 4. 4. 8. 2, 5.2, 5. 4. 1.1, 5. 4. 1.2, and 5.4.2. 
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Rotary stages of TM calibrator inoperative. 
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a. 09AVINGS AFFECTED 


•AAS3R 


. TEST n. aw 


*. title or otviAriow/BAin* 

Permission to perform BL07 , BL12 , BL16 & BL19/20 tests 
artial TM Conf ieuration 


Lid 


to. CON r A ACT NO. A tIKl ITU* 

; NAS 5-24200 
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Thematic Mapper Assemb 


io. effect on cost/price 


‘if i i f . Tw i rm 


21. EFFECT ON 0(1.1 vcry scxedule 


I 


13. DESCRIPTION OF OEVI ATtON/WAI veo 


Perform BL07, -Zirki , BL16 & BL19/2C tests with TM Band 6 poatamp board 
removed. No part of the test or thi XP is affected by the lack of 
Band 6 board, since no Band 6 oeasuraments are involved in the 
BT.19/20 tests 
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Electronics Module Assemble 


' | wM V 'Mf » iMIT illOMT — »CC~TD 

PWB Assy Postamp Band 1 

ar ~ tWc l i F 3r 3 if/Wg£ 

None 


• **Ct «9. cm rtPf 3(H1 1 1 7 *G 

50904-1/ G 


□ Ml M3* 0 >uuo» [*~]a»i~iCM. 


t fj" ; r yffg * ''aj5i”ii i yigjiiATty-z 3'gKy i r ' aiway : " • r afitc rMg r " ; Tg: ‘ 

None 


«tai09lN6 3tVlAfl0r/tJAI vC» 

0** « 

T r 1 ’Z T TW’iX-X T Ti'lir' "gggS 7 

8 nos. schedule Impact if disapproved 


21 2C*CXlPTIQ» Of OKVI AF'CH/VAl v(A 

***This waiver cancels and supersedes D-159*** 

This waiver authorizes the cancellation of EO 4515A against affected 
drawing number and the retraction of changes already incorporated 
into the "E” revision of schematic 50905. In addition, allow the 
cutting of traces of 16 resistors pe • sheets 2 thru ff of this 
waiver and allow alternate wiring process per SP80165 to install 
16 resistors on Band 1 PVB Assy to eliminate coherent noise 
per FR5773. 

K. MtD -'40 3IVi»Tic*>-— vl* 

Redesign and reprocuremenr of electronic circuit boards would be 
required in order to eliminate alternate wiring. Minimum 8 mouths 
schedule slip and considerable cost would be involved. Redesign is 
not considered cost effective at this time. 
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Coherent Noise Band 5 Channel 7 
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Thematic Mapper Assembly 


IS CO -•©. 

• 4 KIIC7 rnm. 

-- . _ 

r~]u*jOa rjcsiTICM. 

»» mmI Cf »tdt >0 +0mt IT K>«(rU 

>• Mtrv «o. O r^n suit. 

51065 

t* . lot *t0. 

■ QTY 

to. •aejOflIMa 3tvi ATlCftSVAl vC» 
□ n * □"» 


n rrncnriTOOT Limxr&ww. ' mwntxr T tt 

None 


1). 3Cicm*T'CA or ;«vi *noiv»»i .t« 


Per failure report S016Q, Band 5 Channel 7 has approximately 1.7 
counts of noise while the rest ut tu« band averages below 1.3 counts. The noise has 
been determined to have a coherent component at approximately 9.3 kHz. The cause of the 
coherent component has not been determined but the level has been consistent. 


I*. '•Si; Ion :t'<i»rio*/».ivi« 

Though the specification SS53015-001 allows for no dlscemable 
coherent noise, Ch<* amount shown by Band 5 Channel 7 is lo® enough to allow excellent 
image quality. Investigations as to cause, beyond those already done, would be a hazard 
to che hardware. 
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None 


t Tmr~nr uTtsam ..mi T it ' wTenyxen. rr 

Nona 


tJ a* w«««i Tha spactrol macching coat i3 conducted co determine that them 

la no greater variation than 0.52 from channel to channel within a band as the spectral 
concent of tha scena is changed. HS236-8084-1 shows that the tosc data for band 1 has 
a variation of 0.652 and band 4 has a variation of 1.352 as reported on failure report 
S8162. 


i«. -Jib jev..V.a~**.vtp yhers have bean significant improvements in tooting technique and 
tha data is close to being acceptable. However, the data exceeds tha specification 
and a determination has not boan mads as to the causa of the discrepancy. The datec- 
cors and filters ware fabrlcatad using the latest technology so it is not known that 
any improvement could bo made. 
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Spatial Coverage 
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Thematic Mapper Assembly 
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M * nascaipnoa o» jtvunowcvu ^ IFQV si2£s q£ all detector3 ^ bands 1-5 & 7 measured in 
AC07R(spatial coverage, HS236-8043 attached)are larger than specified in GSFC 400.8-B210 
paragraph 3.2.3 in the along crack direction, the cross track direction or both. The 

measured and specified IFOV sizes are given below. All values in U-radiaca. * 

MIH. AVC. MAX. SPEC. S 

Bands 1-4 

along track 42.70 44.12 45.92(543.2 (Reference :FR5774) 

cross track 43.58 44.74 46.29^43.2 - 


Bands 5 & 7 

along track 46.44 48.69 51.35 446.35 

cross track 44.45 44.99 45.79 446.35 (spec met) 

*«. ~=tLo too jcvi.no>i/»«<vt* Correcting the IFOV dimensions to the current specification would 
require disassembly of the TM optical system and focal plane assemblies. The IFOV 
sizes are only slightly out of specification (^5%) and will not adversely affect system 
performance. The square wave response for all bands exceeds specifications (BL16/17 
report to be published) , proving that the dynamic response of the system i3 very good 
and meets the usage requirement for which it was designed. T he uncertainty associated 
with the AC07 measurements is of the same magnitude as the deviation from the specifi- 
cation. The performance of the Pr^tp£li§Jit Thematic Mapper was <we*5^Slmilar to tfjrtrb y'p, 
performance of the Flight Model 1 y ^ S" *“* 
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Analog Multiplexer hybrid microcircuit 3905973, S/N 535 only, fails paragraph 4.7 of 
test specification TP 3905973 nt high temperature (80 C) only. This paragraph cowers 
Battling time, should be 20 Nanoseconds max, is 26 nanoseconds. S/N 535, which is a 
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Tho effect of using this hybrid in a system would be a very slight increase in fa 
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Hep air and retest of the hybrid to comply with the high temperature settling time 
specification would cost approx. $2,000 and delay the delivery of the hybrid by 
2 months. Since the settling time as is would not significantly affect instrument 
performance, a llowing use of the hybrid as is is requested. 
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Goddard Space Flight Center 
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Subject: Contract NAS5- 24200, Thematic Mapper; Engineering 

Change Proposal No. 3, ECA No. 467040 

Pursuant to Article XIV, Configuration Managemerr, subject ECP for Thematic 
Mapper Interface Control Drawing 3533000-400, Revision A is herewith submitted 
for C-SFC review and approval. 
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The Interface Control Drawing has been revised and updated as follows: 

1. Completed the definition of the TM instrument outline and extremities. 

2. Clarified fields of view for radiative cooler, thermal radiators, sun 
calibrator, and scan mirror. 

3. Added installation requirements and mounting details. 

4. Added electrical interface connector designations, functions and locations. 

5. Defined thermal requirements including thermal finishes. 

6. Included current TM weight. 

7. Added access requirements for purging, removal of protective covers, 
and requirements during testing and operations. 

8. Revised the TM instrument coordinate system to be consistent with the 
requirement of GSFC 400. 8-D-201. 

There is no cost or schedule impact with this chang-e. 


Very truly yours, 

HUGHES AIRCRAFT COMPANY 



Contract Negotiator, Sr. 
NASA Systems Division 


°n ‘f 


/ ^ 



cc: T. P. Sciacca, NASA Resident Representative 
O. Weinstein, Code 400. 8 
L. Gonzales, Code 400. 8 
A. Hardesty, Code 2S3/400. 8 
J. Baniszcwski, Code 283 (w/o end.) 
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1) Change mounting foot design to permit installation of the mounting bolts from the 
spacecraft side of the mechanical interface per GSFC request. 

2) Remove Nadir Louver and all associated requirements including field-of-view and 
thermal finish requirements. 
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Proposed Thematic Mapper Interface Control Drawing (3533000-400, Rev. A) 
change. 
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/ 



P t »'T CT I3»' 


, - — - . -A-* 


ORIGINAL PAGE IS 
OF. POOR QUALITY 


ECP 004 
Page 4 of 5 


STATEMENT OF WORK 

CHANGE NO. 1; CHANGE MOUNTING FOOT DESIGN 
Task I. Design and Drawing 

Conduct engineering design and analysis to specify new foot design. 

Issue new foot design drawing. Change existing assembly and interface draw- 
ings as necessary to incorporate the requirements of the new foot design. 

Task II. Structural Mechanics Analysis 
Conduct the following analysis; 

A. Natural frequency and normal modes analysis for two cases which 
bound the results. 

B. Modal random response analysis (protoflight levels) to predict launch 
loads using frequencies and modes computed in A above. 

C. Self- induced transient analysis to predict on-oribt performance 
‘ using frequencies and modes computed in A above. 

D. On-orbit thermal distortion analysis based upon Task IH.B below. 

Task m. Thermal Analysis and Documentation 

A. Revise the operational constraints summary and conduct analysis. 

B. Revise thermal analysis summary assuming 75 percent power supply 
efficiency with new spacecraft interface. Incorporate spacecraft 
backloads into analysis. 


Task IV. Assembly and Test Fixture 

Conduct engineering design and analysis to specify the new retrofit re- 
quirements for the assembly and test fixture. Revise existing drawings as 
necessary to reflect foot design changes. 
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Task V» Procurement of TM Mounting Feet 

Issue modification to subcontract and procure twelve (12) TM mounting 
feet of the revised design. 

Task VI. Retrofit Machining of Assembly and Test Fixture 

Issue modification to subcontract and retrofit machine two (2) assembly 
and test fixtures. 

Task VII. Project Management and System Engineering 

Provide Project Management and System Engineering supervision and 
direction for completion of the engineering effort. 

CHANGE NO. 2: DELETE NADIR LOUVER 
Change No. 2 is a no-cost change. 
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UNIT LEVEL TESTS AND ANALYSIS (PER HS236-1381) . 

(2) . CHANGE THE TOP LINE SPECIFICATION FOR 3AKD 6 MODULATION TO READ "1/27. OF FULL 

SCALE" RATHER THAN "i/27. OF THE AVERAGE" OUTPUT SIGNAL (GSFC 400.8-D-210, PARA- 
GRAPH 3. 2. 9. 3). IT THEN BECOMES THEORETICALLY POSSIBLE TO MEET THE SPECIFICATION 
FROM SCENE TEMPERATURES 260°-320°K. 


mu ton ««*st AR£ wo major PROBLEMS WITH AC05R AS CURRENTLY PLANNED AND SCHEDULED: 

(1) . A CONSERVATIVE ANALYSIS USING RECENT RESULTS OF UNIT LEVEL TESTE HAS SHOWN THAT 

THE SPECIFICATION, AS MODIFIED ABOVE, WILT. BE MET. WITHOUT THE CHANGE, THE 
SPECIFICATION IS THEORETICALLY IMPOSSIBLE AT LOW SCENE TEMPERATURES. 

(2) . A MUCH MORE COMPLEX (AND EXPENSIVE) SYSTEM LEVEL TEST WOULD BE REQUIRED TO PROVIDE 

MORE INFORMATION THAN IS OBTAINED BY THE UNIT TEST/ANALYSIS APPROACH. 
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21 June 1979 

44-29-00 

REF. 
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FROM: 

Neal Dougoerty s 

System Performance Analysis 

ORG. 

40-92 V 

and Error Budget 

BUSS. 

373 majlsta. A 340 

• 

LOC. 

SC ext. 81731 


INTRODUCTION 

The IDC oresented here examines four contributors to band 6 
modulation, predicts the system modulation which will be observed, and 
recommends that the planned system level test not be conducted. As 
an alternative, subsystem level tests combined with system modeling 
are recommended to verify compliance with the system band 6 modula- 
tion specification. 

SUMMARY Or RESULTS AND CONCLUSIONS 
The Svstam Lc^el Scan Modulation Specification 

The specification for band 6 modulation should be changed to 
require that the peak-to-peak modulation be less than 1/2 percent of 
maximum signal level. The specification currently requires that the 
oeak-to-peak modulation be less taan 1/2 percent the average signal 
level. Meeting the current specification is theoretically impossible 
at scene radiation temperatures near the minimum (260°K). Also, at 
low scene temperatures, 1/2 percent of the signal is well below the 
quantizing noise. 

The optical contributions to the system scan modulation are 
conservatively estimated to be less than 0.33 percent. These contribu- 
tions result from motion of the scan mirror and the scan line corrector. 

If the electronic subsystem specifications are met, the net 
electronic contribution to band 6 modulation will not excede 0. 16 percent 
and the total band 6 modulation would be less than 0. 49 percent. 

Currently planned subsystem tests, combined with modeling 
and analysis, axe sufficient to establish compliance with the band 6 
modulation specification. 

Need for System Level Tests 

The currently planned system level band 6 modulation tests 
will not be capable of isolating and characterizing the subsystem 
contributions to system band 6 modulation. Much more extensive 
system testing is required to do this. 
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It is not anticipate- that corrective ground based processing will be 
required to comply with tne sand 6 modulation specification. However, if 
it were required, tne model used for ground correction would necessarily 
be based upon the results of subsystem level tests and modeling, not on 
system level tests. 

Necessary Conditions for Systems Level Testing 


If the- system level test is performed, the "uniform temperature 
plate" must be sufficiently rough anc diffuse that no specular reflections 
are possible and the emissivity is independent of direction. Ideally, 
the plate surface would be a nondir ectional blackbody. 

A system level test cannot determine compliance with either the 
existing specification or the proposed modified specification unless 
preceded oy band 6 radiometric calibration. Neither full scale n~r 
average signal level are accurately defined before calibration. 

SUBSYSTEM CONTRIBUTIONS TO BAND 6 MODULATION 

There are four subsystem contributors to band 6 modulation: 

1) scan mirror reflectivity (variation witn scan angle), 2) sc 'u line 
corrector, 3) detector /preamplifier ac coupling, and 4) video dc restore. 
The contribution of each subsystem is discussed and tne i.o:«d contribution 
conservatively estimated m this section. 

The contribution of each subsystem is expressed as a fraction of 
full scale ratner than as a fraction of the average signal. The rationale 
for this choice is presented in the next section which discusses a 
problem witn the system level specification. 

Scan Mirror Reflectivitv Contribution 


To analyze the impact of scan mirror variations on band 6 modulation, 
consider the simplified model of Figure 1. The radiation from the mirror 
which results in irradianee, H, at the image plane consists of reflected 
radiation (image forming) and emitted radiation (nonimage forming or 
background). The irradianee of the image plane can then be expressed as 


H = K < P(G) N(T S ) + «(6) N(T m ) 

I 


H. 


B 


(1) 


where: 






N(T) = "in band" radiance of a blackbody at temperature, T 
T s = radiation temperature of the scene 
T m = surface temperature of the mirror 


2 










« ( 9 ) 
P(6) 
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= mirror emissivity at angle 


= mirror reflectivity at angle 


9 = angle o f incidence of the mirror 

K = a constant which incorporates the lens and mirror 
efficiencies 

* = background irradiance 

From Kircnoff’ s radiation law as applied to an opaque reflecting 
surface. 


P(0) + «(0) = 1. 


( 2 ) 





Substituting for < in Equation 1 and collecting the terms: 

K = X j.N?T m ) - = [N{7,) - NfT a )] j + Hg (3) 

The incremental change, AKp , for a small change, AP » can then be 
computed as 


AH P = |f- AP= k[n{T s )- N(T m )]AP 


(4) 


For a full scale signal, the incremental change in focal plane irradiance, 
AH FS’ is 


AH fs = H(Tj lax ) - H(T^ ia ) (5) 

r 

and substituting Equation 3 into Equation 5 
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The fractional contribution to band 6 modulation, Fp(Ts), is the 
ratio AHp /A Dividing Equation 5 by Equation 6 obtains: 


F p (T s ) 


A Ho 


rN(T s ) - N(T m )lAP 

) - N(TV* in )] p 


iv 


Since N (T) is a monotonically increasing function of T, the exfeeme 
value of Fp(Ts) can be determined by computing the value at T s = Tg “ 
and T^ n and selecting the largest absolute value of the two. 


For the Thematic Mappe 

r, the following values apply: 

Parameter 

Value 

Source 

P 

.933 

(See .appendix A} 

hP 

.0055 

(See Appendix A) 


320°K 



260°K 


T m 

294°K 



which, substituted into Equation 7 and referring to blackbody tables 
produce: 


F p (320°K) = 2.4x 10~ 3 

and 

x p (260°K) = -3.1 x 10" 3 

The largest contribution to band 6 from the scan mirror is then 
0.31 percent. 

It is worth noting that scene radiation temperatures below 260°K 
and above 320°K would be clipped since they lie outside the band 6 dynamic 
range. The usefulness of the imagery would be seriously limited as the 
average scene radiation temperature approaches these dynamic range 
limits. Thus the 0.31 percent scan modulation contribution represents a 
conservative upper limit. 

Scan Line Corrector Contribution 


The contribution of the scan line corrector to band 6 modulation 
results from the translation of the image of the telescope (as viewed from 
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the detector plane) over a : 066 inch range. Since the mapper ha * been 
carefully designed to avoid vignetting, any modulation will be cue to the 
slight changes of perspective which cause each detec.or to view an 
incrementally different solid angle of internal structural and baffling 
members. If only* one of these members (the odd member) differs by AT 
from the cavity temperature, the fractional contribution, F ^ r , can be 
estimated as: ^ 


X SLC = 




t AT 

t (60°K), 


( 8 ) 




f. 



r. 


r, 

) 

t 


wher e: 


*0 


c 

T 


ratio of the incremental change in solid angle of the 
odd member to the solid angle of the telescope exit 
pupil 


cmissivity of the odd temperature member 

telescope effective transmission, including the 
obscuration ratio 


AT = temperature difference of the odd member (°K) 
60°K r ~M band 6 dynamic range 


For the Thematic Mapper, the following values are representative 


Rq = 1.33 x 10’ 3 
€ a 0. 0 

T = 0.7 


which, substituted into Equation 8, yield 


F SLC ‘ 


(9) 


If the odd member is assumed to be at a temperature difference 
8°K from the cavity (an extreme value considering existing thermal 
predictions), Fg^c becomes 2. 0 x 10"^. 


c: 


c 








AC Couoline Contribution 
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The signal from the detector preamplifier combination is ac coupleo 
to the remainder of the video chain. This results in low frequency response 
that will result in some droop m the signal curing a line scan. The subsystem 
specification limits this droop to not more than 0. 1 percent of full scale 
signal. 

DC Restore Contribution 
* 

The do restore for band 6 is located in the multiplexer. The dc 
restore drift is restricted to 2. 5 mV out of a full scale 4. 0 volts. This 
translates into a fractional contribution of . 06 percent. 

Total Band 6 Modulation * 

If the subsystem specifications for ac coupling and dc restore are 
met, the upper limit of band 6 modulation is presented in the following 
tabulation. All modularior contributions are expressed as a percentage 
of full scale signal. 


Subsystem 

1 Modulation 

i Contribution, % 

Scan mirror 

031 

sue 

0.02 

AC coupling 

0.10 

DC restore 

0.06 

Total 

0.49 


References 


Derived function of P(0), Tm. Ts 
Derived worn case, HS 236-5687 
DS 3201 5-CQ3B 
DS 32015-005 


A PROBLEM WITH THE SYSTEM SPECIFICATION 

The system specification (GSFC S-726-9, paragraph 3. 2. 9. 3) for 
scan modulation requires that the scan modulation be less than 1/2 percent 
of the average signal level of the scan. This presents two problems: 

1) When the average signal level is relatively low within the 
dynamic range, 1/2 percent of the average level is far 
below the combined analog and quantizing noise of the system. 


w See Appendix 3 for a reconciliation between the table and the performance 
budget presented at the Detailed Design Review. 
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Certain contributors to scan modulation, while very small, do 
no: aporoacn zero as me signal level shrinks. As the average 
signal level approaches zero, these contributors alone will 
prevent the specification from being met- An example is 
analyzed and discussed below. 


S can Mirror 
« 

For illustration purposes, the scan mirror reflectivity will be 
allocated all of the scan modulation budget of 1/2 percex t of the average 
signal level. From Equation 4 above, the scan modulation is then 


AHp = K £ 


N(T-) - N(T_) AP 


The average signal level can be computed as 


AH AVS = "0 2 - 6 X 


H(T S ) - H(T^J 


and substituting from Equation 3, 


ah ave 


- e ^ - . e [n(T s ) - N(xf 1 “ ) / p (6) de 

w/e 2 


which may be expressed as 


iH AVE * K [ N,T »> - K(T ““ ] P AVE 


r O 


AVE " 6, -6. / P(0) d6 

A 


8 
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The specification requires the following relationship be 
satisfied: 


A K t 


AH 


AVE 


5 0.005 


( 13 ) 


and substituting from Equations 10 and 12 


[N(Ts) - N(Tm)1 AP 
[n ( T.I - NdS 0 ”)] P AVE 


s 


0. 005 


and dividing by 


A P 

P AV£ : 


NfTs^ - NTTmJ 
Min 

N(Ts) - N{Ts ) 


0. 005 


(14) 


(15) 


For the Thematic Mapper, the following values apply 


A P 
P AVE 


0. 003 


Min 

Ts 


260°K 


Tin = 294°K 


which, substituted into Equation 15, yield 


N(Ts) - N(294°K) 
N(Ts) - N(260°K) 


£ 


1 . 6 ? 


(16) 


Remembering that N{T) is amonotonically iatcreasing function of T, 
it is clear that as Ts approaches 260°K, the magnitnde of the numerator 
remains finite while the denominator approaches zemo. Clearly, Equation 16 
cannot be satisfied as Ts approaches 260°K. 
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Equation 16 demonstrates that the system specification cannot be met 
throughout the scene temperature dynamic range even if all of the error 
budget were allocated to the scan mirror. This is true while the worst case 
contribution of the scan mirror reflectvity is only .62 times one quantizing 
level. 

COMMENTS 

Comments on tne system level test are as follows: 

1) If band 6 scan modulation is to be measured on a systems 
level, the test must be performed with actual subsystems. 

Since the multiplexer will not be available at the time the 
test is scheduled, tne test should be postponed. 

2) The worst case contribution of the scan mirror reflectivity 
occurs at 260°K ( 8°~). If the worst cases are to be included 
in the test, the plate should be cooled to this temperature. Of 
course, when tne test plate is well below the room (or cavity 
temperature ;, its reflectivity must be very low to avoid 
invalidating tne test. Condensation may also be a problem. 

3) If the test were conducted with the test plate at the same 

temperature as the scan mirror, Equation 4 shows that the 
sc?n modulation contribution of the mirror reflectivity would 
be zero, independent of the va.riaa.oa in reflectivity over the 
scan. •, 

4) If the test plate is only going to be operated above the mirror 
temperature, the suriace should be rough (diffuse) and its 
emissivity known. The earns sivity need not approach 1. 

5) The key element in conducting a valid experimental assessment 
of the contribution of scan line corrector is that the internal 
structural members of the telescope assume the actual 
dynamic temperatures which would occur during an orbital 
cycle. A method is required to force these temperatures to 
comply with predicted values or, alternatively, to simulate 

the cr'oital environment. 

6) The system level test requires the output of band 6 calibration 
tc determine compliance with the system specification. 

RECOMMENDATIONS 

i 

The following recommendations are made: 

1) Replace system level test with subsystem (or unit) tests and 
the above analysis. 
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2) Review the subsystem tests planned to establish compliance for 
the dc restore and the ac coupling. Make certain the tests 

are conducted in a manner which will permit these subsystems 
to be characterized as well as measured. 

3) Negotiate a change in the scan modulation specification to allow 
1/2 percent of full scale signal rather than 1/2 percent of the 
average signal. 
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APPENDIX A. Banc 6 Reflectivity Over the Angular Range 

During the time which imagery is being collected, the angle of 
incidence at the scan mirror ranges linearly from 31° to 39°. The band 6 
bandpass is from 10. 3 j±m to 12. 5 pm. 

From the average reflectivity values computed by Tim Wise and 
Sam Pellicori, the following table was constructed: 


\<pm) 

P(31°> 

P (39°) 

A P 

10 5 

0.9581 

0.9494 

0X087 

11.5 

0.S7S3 

0.9692 

0.0061 

12.5 

0.9832 

0.9814 

0X018 

1 Avers gas 

0.9667 

0X055 


i ? 


i r 
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APPENDIX B. Reconcilia tioa 


a 

!| ' 

l * 


The scan modulation performance budget developed in this IDC is 

significantly different than that presented at tne Detailed Design Review 

(HS 236-0677, Table 2. 1-16, p. 2-41). The new performance budget 

reflects a refinement of the underlying analysis as well as the current status 

of subsystem development and testing. 

« 

Scan Mirror Reflectivity and Polarization 

The scan mirror reflectivity and polarisation changed from 0.30 per- 
cent to 0.31 percent. While the numerical change is small, the sjaaiytical 
bases for the values are quite different. The anticipated ftp over and 6 is 
now C. 55 percent rather tnan 0. 2 to C. 3 percent. However, when the mirror 
self-emission is accounted for, the contribution to band 6 modulation is 
0.31 percent under worst case conditions. 

Scan Line Correcto r 

It was previously assumed that the scan line corrector contribution 
to band 6 modulation resulted from tne angle of incidence, the position of 
tbe beam on the corrector mirrors, and tne presence of strong lateral 
thermal gradients or these mirrors. However, this is no longer the case. 
The scan line corrector contribution is now understood to result from small 
perspective changes of internal members of the telescope as viewed by the 
detectors. 

Signal Droop 

Signal droop is treated as two separate contributors, de restore and 
ac coupling. We now anticipate that the subsystem specification for the 
multiplexer dc restore circuit will be readily met, producing a contribution 
not to exceed 0. 06 percent. 

f 

The ac coupling contribution to band 6 modulation as defined in the 
top line specification is ae.ually negligible. This is because band 6 modula- 
tion is defined as the response to a uniform scene. Ac coupling only contri- 
butes to band 6 modulation when the scene average temperature is changing, 
not when it is uniform. In the new performance budget, a conservative 
upper limit of 0. 1 percent (the subsystem specification) has been assumed. 

In flight operation, the ac coupling will contribute to band 6 Modula- 
tion since the average scene temperature changes along track. The along- 
0 track radiation temoerature gradients for which 0. 1 percent modulation 
will not be exceeded are discussed later in this appendix. 


I i P 
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Strav Radiance 


IVhen current measurements of the scattering properties of the scau 
mirror surface m the band 6 region are considered, the stray radiance in 
this band is found to vary less than 0.01 percent as the mirror scans. For 
this reason, this contribution is not included m the performance budget of 
this I DC. 


Component Temperature Variations 

Component temperature variations are considered in the scan line 
corrector contribution since this is the way they can significantly contribute 
during a 60 ms active scan. They are not separately considered. 

Finally, note that this 2DC algebraically sums the contributions to 
band 6 modulation to estimate total modulation. This is more conservative 
than root sum squaring them as was done m HS 236-0677, T»ble 2. 1-16. 


Ac Coupling, In-Flight Contribution 

In-flight, significant along-track (i. e. , north- south) average radia- 
tion temperature gradients will occur. These gradients will, in turn, cause 
the ac coupling contribution to band 6 modulation to be nonzero. Using the 
measured time constant (14 seconds), it is possible to examine the along- 
track gradient conditions under which the contribution will be less than 
0. 1 percent full scale. 

To bound these conditions, it was assumed that at the average tem- 
perature along-track was constant until some point at which a gradient began. 
For a maximum 0. 1 percent scan modulation, the relationship between the 
gradient and the distance over which the gradient extends is derived. The 
result is presented m Figure 2. 

• 

Below the curve in which the modulation equals 0. 1 percent, the scan 
modulation will be less than 0. 1 percent. At the line, the 0. 1 percent sub- 
system specification will be equaled. Above the line, the specification will 
be exceeded. 

Several features of the curve are of interest. Note that on the left 
hand side the curve begins to approach the line where the product of the 
gradient times tbe distance is 14°K. 14*K is the maximum increment for a 

step function without exceeding 0. 1 percent modulation. 

On the other band, for gradients less than . 0167°K/km, the 0. 1 per- 
cent scan modulation limit will not be exceeded no matter how long the dis- 
tance over which they extend. In this context, a relatively extreme average 
winter gradient from Texas to the Canadian Border would be about 
. 025 K/km. Local gradients which are much higher, but extend for shorter 


. O 
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distances, would be common in the continental United States, 
gradients would occur at land water interfaces. 
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TABLE III 


UOX w -»vV/ • C» “ U •• 4. U 


t. 


Spectral 
Radiance at 


Spectral 
Radiance at 


In Band 


Minimum 

Saturation Levels 


Band 

Ho. 

1 

2 

3 

4 

5 
7 


calibration that is the same for both test conditions. Verification that 
the instrument meets the requirements of this paragraph may be achieved 
through a combination of component testing (e.g. filter and detector 
response) and analysis. 


1 Lower 
^nw/cm 

Band Edge 
2 -sr-;um) 

Upper Band Edge 
' (mw/cm 2 -sr-/um) 

Flat Radiance 
(mw/cm^-s. ' 

From 3. 2. 9.4 
’ (mw/cm2-sr) 

’ WAs. 

is 

WAS 

IS 

WAS 

IS 

WAS 

IS 

7.9 

5.7 

10.0 

10.0 

0.70 

0.45 

1.00 

1.00 

7.1 

9.9 

5.0 

9.1 

0.57 

0.77 

2.33 

2.33 

3.3 

3.2 

7.7 

7.8 

0.46 

0.25 

1.35 

1.35 

10.7 

13.2 

21.4 

14.1 

3.00 

1.93 

3.00 

3.00 

2.3* 

1.2 

specified 

2.3 2.9 

0.47 1.6 

performance shall 

1.7 0.58 0.40 0.6 

.41 , .43 0.12 .43 

be achieved after application of a 

0.6 

.43 


3.2.9 


Radiometric Requirements 


3.2.9. 1 


Radiometric Sensitivity 


The TM output in each of the bands 1 through 5 and 7 jhall have a signal -to-n 
ratio (SNR) for specified input in accordance with Table IV. For a 
constant input radiance, the SNR is defined as the ratio of the output 
value (in units of radiance) averaged over at least one hundred samples 
to the root mean squared (RMS) value of the noise equivalent radiance 
which is defined as the RMS of the deviations of the output samples 
from the average value. All SNR measurements shall be taken with the 
processing electronics in a linear gain mode except for those bands 
where quantizing noise precludes meeting the SfiR requirements. 


I"; 


Band N'o. 

1 

.2 ‘ 

3 

4 

5 
7 


K 


TABLE IV 


Constant In Banc 
• Input Radiance 
(mw/cm2-sr) 

Minimum 

0.28 

32 

0.24 

35 

0.13 

26 

0.19 

32 

0.08 

13 

0.046 

• 5 
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poses when the Thematic Mapper Is counted bn 'a spacecraft* The optical 
surfaces shall be poLished optical flats of 1/4 wavelength quality with re* 
-'lectivity greater than 70 percent. All mirtor surfaces on the cube shall 
j. orthogonal to within ~ 5.0 arcsec. Normals to these surfaces shall be 
used to therheaatic Mapper axes within 3 arcain. One of these norcals 

shall be sec up parallel to the Theoatic Mapper optical axis within 3 arcain 
(873 pzad) and shall be known, (measurable)' to less than 300 m? ad in each axis. 
The Theoatic Mapper optical axis is defined at the scLdscan view of the nadir. 


~K3*. ' 



TABLE III. SPECTRAL MATCHING 


Condition I 


Spectral Radiance 
at Upper Band Edge, 
mw/cm -sr-*sa 


Condition II 


Band Flat 
Spectral Radiane 
mW/ ca^-sr-MO 


21.4 14.1 

2.9 1.7 

i 6 .41 


ror purposes of irpueoentatioa, t he center scan mirror locked position and 
-end of scan hold positions may be used. 

3.3 Subsystem Recuiremants • • 

" » 

3.3.1 Telescope Assembly 

3.3. 1.1 Oo'tical Metering Structure. The requirements fer the optical metering 

structure are given in the specification 16085 and drawing 50841. 


3.3.1.2 Primary Ooeies - . The radiometer shall be designed with a two-element 
reflective optical system (Ritehey-Crecien) with the following basic character* 
is tics : 


Effective Focal Length 
Diameter Primary Mirror . 
Diameter Secondary Mirror 
Reflectivity, each mirror 
Focal length/ aperture 
Useful collecting area 


96.0 f 0.15 'inches 

16.0 inches nominal 
• 5.3 inches nominal 

94 percent minimum 
6 

163.0 in 2 


‘ Unvignetted field covers the detector array that is shown 
in figure 4. 
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SPECIFY THE LOCATION OF THE THEMATIC MAPPER PURGE FITTING. 
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THEMATIC MAPPER INTERFACE CONTROL DRAWING, 03533OOO-4OOB 
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PROVIDE MISSING DIMENSIONS TO SPECIFY THE LOCATION OF THE THEMATIC MAPPER PURGE FITTING. 
ENGINEERING CHANGE ANALYSIS No. 467126 FOR INTERFACE CONTROL DRAWING NO. 3533000-4 00 
REVISION 3 V SUBMITTED HEREWITH. 
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\ LOCATION OF PURGE FITTING MUST BE KNOWN FOR DESIGN OF TESTING AND SUPPORT EQUIPMENT 

; * IT IS ALSO REQUIRED FOR THE GE INTERFACE STAGE RELEASE SYSTEM. 
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ADDITION OF COLOR CbDING FOR J5-J8, AND POLARIZING FOR J1-J8 NAS 5-24200 
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THE THEMATIC MAPPER (TM) INTERFACE DRAWING WILL SOW SHOW COLOR CODING 5 OR 
CONNECTORS J5-J8 AID MASTER POLARIZING KEY POSITIONS FOR CONNECTORS J1-J8. 
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Revise Thematic Mapper Interface Control Drawing from Revision B 
to Revision C. 


ORIGINAL’ PAGE IS 
OF POOR QUALITY 


13. FOA CXanCX 


Various design modifications require changes to the Thematic Mapper interface 
requirements. See attached engineering documentation. 
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ENGINEERING CHANGE PROPOSAL. PAGE 


Paragraph 3*2.9 .1 shall be changed to read as follows: ORIGINAL PAGE *S 

OF POOR QUALITY 

3. 2. 9.1 tUiri lone trie Sensitivity 

The TM output in each of the bands 1 through 5 and 7 shall have a signal-to-noise 
ratio (SNR) for specified input in accordance with Table TV. For a constant 
input radiance, the SNR is defined as the ratio of the output value (in units of 
radiance) averaged over at least one hundred samples to the root mean squared 
(RMS) value of the noise equivalent radiance which is defined as the RMS of the 
deviations of Che output samples from the average value. All SNR measurements 
shall be taken with the processing electronics ir. a linear gain mode except for 
those bands where quantizing noise precludes meeting the SNR requirements. 

TABLE IV 


Band No. 


Constant In Band 
Input Radiance 
(mw/ern -sr) 


Minimum SNR 


7 0.046 5 

The sensitivity of Band 6 is measured in terms of noise equivalent temperature 
difference (NETD) defined in 6.1. The NETD for Band 6 for an extended scene 
at a temperature of 300 K is 0.5 K. The minimum scene temperature for this band 
is 260 K. 

The TM output shall have negligible coherent noise in all seven bands for all 
values of radiance including zero. The coherent noise pattern shall be sub- 
jectively evaluated by inspecting photographic images. No coherent noise pattern 
shall be discernible at any radiance/signal level with the display set so that 
each quantizing level from 0 to 1/4 of full scale is visible for Bands 1-5, 7 
and 4 quantizing levels spread over the dynamic range are visible for Band 6. 







ENGINEERING CHANGE PROPOSAL. PAGE * OF 6 ECP NO. w 





Paragraph 4.2.3 shall be changed to read as follows: 

% 

4.2.3 Pictorial Displays 

The contractor shall produce pictorial outputs using the BICE or capital 
(facility) equipment. 

The pictorial display used for testing all spectral bands may utilize a one 
dimensional target. The purpose of this test is to evaluate the coherent noise 
of the system, usually only obvious on an image and when viewing a mid-range, 
diffuse scene. The input radiance for this display shall Increase slowly from 
0 to full scale. The rate of change of radiance shall be slow enough to allow 
relatively constant levels of radiance for ac least 10 scans. Ho coherent noise 
shall be visible. This type of noise is objectionable if it can be seen by the 
unaided eye of a trained observer in a picture that is at least eight inches on 
a side. 

An acceptable alternative test method would involve scanning a scene with a 
radiance gradient which allows approximately ten samples at each quantizing 
level over the lowest 1/4 of the dynamic range for Bands 1-5, 7. Band 6 would 
involve scanning a scene with constant radiance for at least four different 
radiance levels spread over its dynamic range. Ho coherent noise shall be 
visible. 
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Page 5 of 6 


^ fO: Jack Er.gel » 

SUBJECT: Coherent Noise Testing 


CC: Data Bank (11) 
Distribution 


r. 
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DATE: 16 June 19 80 
REF: ES 236-6859 

FROM: Rick Osgood 

BLOC. 761 MAIL ST A. 79 
EXT. 42 62 


Some deviations fron the NASA Spec, are' being implemented in 
BL-12?. (Coherent Noise) testing. The method of testing relative 
to these changes is as follovs: 

1. A minimum of 64 pen levels (0-64 MUX levels) rather than 
the full dynamic range will be required to be displayed 
(Bands 1-5, 7) for coherent noise testing. 

2. The data pertinent to 1. (above) will be represented by 
differences fron the intensity gradient. 

3. Only 4 pet levels, spread over the dynamic range, will be 
used in Band 6 testing. 




L 


4. A pictorial format smaller than 8 " x 8 ” will be used to 
display coherent noise pictures. (An attempt will be cade 
to make the pictures as large as possible, consistent with 
the data quantity.) 

5. Coherent noise in Band 6 will be tested in the Thermal Balance 
Test with a full aperture plate. This will only be per- 
formed on •the Engineering Model. (We will not test in the 
Protoflight and Fli'ght models due to probable elimination 

of the aperture plate.) 

The rationale for the above changes is as follows: 

Items 1 and 2 eliminate the need for the four-color option on 
the Optronics Laser Writer making the coherent noise pictures 
easier td “read. (The four-color option is necessary since the 
film has only 64 distinct densities.) 


f •. X 


Item 1 , furthermore, eliminates a radiance gradient ramping 
problem. That is, the flooding lamp can deliver 0-54 MUX levels 
or greater, filling the entire video scan line. (Otherwise, we 
have to adjust lamp currents and the band nay still saturate 
before the end of scan line.) 


X 



Item 1 also el 
c a ~c.z : 1 . s :• t 
the calibrator 


Ir-ites c lamp lifetime r-rcblcm 
z f.r. .j; a l, 

1 c c d i n £ lamp r.ts to ue so : 1 - g h 


c v. '.re*.: 1 : 


2 t 




' ATT ACHKD1T A& 

• ECP 14^- 8/27/80 

. Page 6 of 6 

HS 236-6859 ORIGINAL PAGE f$ . 

16 June 1980 Qjr POOR QUALITY 

Page 2 * 


of tungsten occurs on the envelope and the lamp lifetime 
is reduced. 

Item 3 is necessary to eliminate collecting a large amount 
of data and producing a large number of pictures. 


JLl 

Rick Osgood 


/ ldb 

Distribution: 

A. S. Chapman 
W. L. Conover 
K. V. Hubbard 
T. P . Sciacca 
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Add tequlrenmacs to tha spacecraft Interface spacif Icationa so as to limit 
9 tha relatives motion of the Thematic Mapper mounting locations during tha 

pre-launch, launch end on-orbit environments 
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IS. irtia «30 Ca/XOA 

Spacecraft mounting points relative motion must bo limited to prevent 
excessive stresses in the Thematic Mapper structure 
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Chang a CSPC 400.8 - D - 201 . Section 4.5 aa follows ; 

1. Delate the last sentence in the section and add the following: 

The thematic mapper mounting fasteners shall be the 
responsibility of the spacecraft contractor. 

The spacecraft Instrument Module shall provide mounting 
surfaces to which the TM shall be Installed. These mounting 
surfaces and TM mounting provisions shall conform to the 
requirements of the TM Interface Control Drawing, 3533000-400 
and the requirements in Table 4.5, below. 

ORIGINAL’ PAGE IS 
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Table 4.5 Maximum Spacecraft Mounting Location Displacement 



Maximum Out-of-Plane 

Maximum In-Plane 

Environment 

Displacement (inches) 

Displacement (inches) 

At TM 



Installation 

0.001* 

0.002 

During 



Launch 

0.016 

0.019 

On-Orbit 

0.004 

CO 

o 

o 

• 

o 


* Limited shimming by the spacecraft contractor may be 
required . 
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Hughes Aircraft Company 
Attention: Mr- E. A. Dawson 

Space and Communications Group 
NASA Systems Division 
P. O. Box 92919 
Los Angeles, CA 90009 
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Subject: Contract NAS 5-24200, Engineering Change 

Proposal (ECP) No. 16 

Reference: Hughes Aircraft Company (HAC) HS236/0019-1127 , 

dated December 12, 1980 


t 9 


9 


9 


9 


?: 


The subject ECP has been reviewed by the NASA Goddard Space 
Flight Center (GSFC) and is rejected as submitted. The 
specification changes pioposed by HAC would require sub- 
stantial additional explanation and the numbers in column 
2 of Table III b) would have to be revised. Rather than HAC 
revising and resubmitting this ECP, we will initiate a 
Configuration Change Request (CCR) to be processed through 
she Lendsat-D Configuration Control Board (CCB) to change 
che last sentence of Specification 400.8-D-210, section 
3. 2. 8.1 from "component testing ... and analysis" to "test 
and analysis." This change to the specification wording will 
allow HAC to proceed with the spectral matching test as 
planned Subsequent to approval of the CCR by the Landsat-D 
CCB, a contract modification will be issued incorporating 
this specification change. 

I have been informed that the appropriate HAC technical 
personnel have concurred with the above. If there are any 
further questions on this subject, please do not hesitate 
to contact me. 


c 


C to 


.AfOC L 

Elizabeth Austin 
Landsat-D Project 
Contracting Officer 
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1. TITU OP OSNSS , 

Revise the specification for 
supplied to Thematic Mapper f 
23vdc - 25vdc. 

spacecraft 28vdc power 
rom 21vdc - 35vdc, to 

1. G39T&4CT «. 0 WINS ITS* 

NAS5-24200 

to. G 2 MP l GUfldTIQ?* ITD4 wOOUKLATUHC 
Thematic Mapper 

ii # in peaoucTion 
0™ 

0*» 


i a. fun no. oa m»t mioutrio? 

50869 


Thematic Mapper 

iT ' ^aairnsrars a sa — — * — 

Revise the specification for Che 28vdc power supplied to the Thematic Mapper 
to be 2Svdc + 7vdc, -5vdc, instead of 28vdc +7vde. Page 2 of this ECP 
specifies the proposed changes to the GSFC 400.8-D-201 specification section 


Continued on page 2 


OaotNAL PASS , s 
0F POOR QUALITY 


ii. «ta o<«m I)lg present specification for bus voltage, 28vdc + 7vdc, does not 
allow for proper operation of the TM power supply. The power supply will 
not regulate properly at bus voltages below 23vdc. The technical personnel 
at GSFC, who are aware of this condition, have indicated that the space- 
craft 28vdc power bus will be above 23vdc in all normal operating 
situations . 
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». rirt£ of 0£ssx , 

Revise Thematic Mapper Maximum Weight from 243.2 Kg 
to 258 Kg 


«. raamecr ng. • uks iraj 
NAS5-24200 


io. anricu<urio« i rag «np»a.*a)<g 
Thematic Mapper 

u. uct or rur os bSStSr SSSrSnoS* 
Thematic Mapper 


II. IN 'OCOUCTION 


i*. putt res. oo itps suiouncn 
3533000-100 


Revisa GSFC 400.3-D-210 specification to increase the Thematic Mapper maximum 
specified weight to 258 Kg (568.79 pounds). The present maximum specified 
weight is 243.2 Kg (536.16 pounds). 


Continued on page 2. 

on page 


i*. *c« o.«s* 0n L DEC 80> the weight of t 

based upon about 96% actual weights of c 
upon data from other space projects, the 
about 5% per year until it is delivered, 
in an integration and system test phase, 
late September 1981, the expected weight 
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weight deficit in September 1981 to 14.7 
lmum specified weight plus the expected 

258 Kg. 
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rate relates to hardware 
elivery of the TM in 
December 1980 would be 
r will bring the project* 
unds). The present max- 
will sum to 257.95; say. 
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14. DESCRIPTION 07 PROPOSED. CHANGE TO GS7C 40Q.8-D-210: 

1. Section 3.2.1 Configuration 

a. Revise "...in no ease shall chi* weight exceed 243.2 Kg 
(535 lbs.)." to read ''...in no ease shall this weight 
exceed 258 Kg (568.8 lbs.)." 
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WH Freudenstein, BF Gritt, RL Julian, JC Kodak, LE Lone, JD Love, AB Marchant, KC Nas 
Y" Nichols, FR Phillips, DM. Randall, TP Sciacca, RJ Wilkerson, Data Bank (2), File 


HUGHES AIRCRAFT COMPAJNY 

*» ACC AND COMMUNICATIONS onoi r 
CUSfiOUNOO. CALIFORNIA 
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17 Jane 198 L 

In reply refer to: 8 1(44)0700 l/D^-596 
HS236/0019-1287 
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C 


National Aeronautics and Space Administration 
Goddard Space Flight Center 
Greenbelt, Maryland 20771 


Attention; Elizabeth Austin 

Contracting Officer 
Code: 283 

Subject: Contract NAS5 -24200 for Thematic Mapper; 

Engineering Change > roposal (ECP) No. 019 

Reference: Hughes letter HS236/0019- 1239, E. A. Dawson 

to Elizabeth Austin, dated 8 May 1981 



b 



The subject Engineering Change Proposal (ECP), sub- 
mitted on 8 May 1981, requested a revision to Specification GSFC 400. 8-D-210, 
Revision B pertaining to shipment of the Thematic Mapper by Air Freight. 

The Hughes Program Office has initiated efforts to make the shipping con- 
tainer compatable with the shipment by air freight requirements. It is 
therefore requested that ECP Number C19 be cancelled, and that no further 
action be taken by the Goddard Configuraticn Conxxoi Board regarding this 
matter. 


- If you have any questions, please call me. 


Very truly yours, 

HUGHES AIRCRAFT COMPANY 


— k&vii- 


E. A. Dawson 
Head, Contracts 
NASA Systems Division 
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ENGINEERING CHANGE PROPOSAL. PAGE 


ECP NO. 


(Continued from Page 1, Block & 1*0 

1. Description of proposed change to GSFC 400 . 8- D-20 1 , Section 3. 3-2.2, 
Power Output (available to Thematic Mapper). 

REVISE: "Maximum operational - 300 watts" -- to read... 

• ' 

TO READ: "a. Peak Power: 400 watts 

b. Maximum Average Power (Picture Mode): 350 watts 

c. Maximum Standby Power: >00 watts 

d. Launch Mode Power: 14 watts" 


Description of proposed change to GSFC 400.8-D-210, Section 3.3.43, 

Power Supply. 

REVISE: "The basic power characteristics shall be in accordance with 

the ICD. Total power consumption of the TM instrument shall 
not exceed 300 watts, including thermal control power, if 
required. A non-operating orbital standby mode shall exist 
in which the TM consumes no more than 75 watts and is main- 
tained at a temperature adequate to prevent instrument 
damage." -- to read . . . 

TO READ: "The basic power characteristics shall be in accordance with 

the ICD. The peak power consumption of the TM Instrument 
shall not exceed 400 watts, including thermal control power, 
if required. The maximum average power consumption of the 
TM in the picture mode shall not exceed 350 watts. A non- 
operating orbital standby mode shall exist in which the TM 
consumes no more than 100 watts, and is maintained at a 
temperature adequate to present Instrument damage." 


ORIGINAL PAGE IS 
OF POOR QUALITY 


ENGINEERING CHANGE PROPOSAL (SHORT FORM) 
iSit m iL-tTD-tei to* msrxucTtOHSi 


OAT* PQtMIU 

18 NOV 1981 


1. OAi.i.Arca umi * «o uoMia 

SANTA 3ARSARA RESEARCH CENTER 
75 COROMAR DR. GOLETA, CAL. 93117 


Moeufttm atTivirv m. 


11323 


Electronics Module Assy-TM 


14. ocacaiRvto* o# chamc 


52347 


Addition of 2 26 AWG wires from A26E01 terminal (TM 'Jnipoint signal 
ground) to physically nearest chassis ground screw. 

REF: Attached S3RC EO 3903A 


18. NCKO PO« C MAMAS 


To lessen the general level of noise exhibited in Thematic Manner 
video data, Oscar Weinstein, GSFC Technical Officer, directed the 
above defined grounding system. 
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*■ T,Tt * a ' Deletion of Power Supply 

Synchronization to the Multiplexer 
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10. CON* IG iff AT ION iTtM NOMCHCLATUMK 

Thematic Mapper System 


t 1 IN AAODUCTfON 

0,«. 


It. **•▼ wo. 0* type DtlllMAT I O 

51065 


It. KAMI OP MAT 0» LOME IT 411111(1* *PPZC TIP 

Thematic Mapper Syston 


D uc imo. or cMA.et jh specification 400.8-0210, Rev B, section 3. 3. 4. 3, delete the sentences 
"The converter (s) shall operate at frequencies that are integral multiples of, and/or 
synchronized with the scan rate of the TM. The synchronizing clock signal shall be ob- 
tained fran the multiplexer." 


io <<»'»(«••> At di Scr ete power bus voltages, tie synchronization signal nay introduce 
an occasional instantaneous ever -current shuedewn. Ir. orbit, each shutdown could 
interrupt picture making for ten to fifteen seconds. Removal of synchronization has 
been proven to be no detriment to system performance. 
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Installation of capacitors to stop 
oscillations on the Temperature Controller Circuit 
Board . 

0. COHTMACT MO. 0 IIMK ITEM 

NAS 5-24200 

10. co»r tausATiou itkm nomknciatuak 

TM Top Assy. 
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PWB Assy, Temp Controller (A4) 
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50942, Rev. G. 


14 . OKaCNlFTION or CMAnOC 


Mount and connect 2 ea. new 0.1 uF/lOOV capacitors on the board 
per EO 4343A to Dwg. 50942. 
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>• <«» '»*«■ Capacitance on the temp, sense diodes' lines causes their 

bias control loops to oscillate. The oscillations are at a low amplitude 
and at approximately 200 kHz, which is above the video bandwidth. It is 
not considered good practice to allow the oscillations to exist because 
there is no certain control over their future effect on the TM system. 
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None. Reliability improvement. 
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TO 
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DATE. 

27 May 1982 




REF: 

HS236-8006 

SUBJECT- 

Tests 

on Fl TM Backup Shutter 

FROM. 

N. F. Current 
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To confirm that the addition of the 3 ea. O.OlnF capacitors 
and the change in resistor R60 to 17. 4K would have no un- 
expected bad affects on the operation of the system, a te3t 
was made this morning under PR's S 3128, 8129 and 3372. 

At least five consecutive, successfully locking turn-on's 
were done (with no failures to lock) with the power supply 
sync lines open and closed and the scam line corrector on. 
Then the following timing measurements were made with the 
same conditions: 


Test Procedure TP 32015-532, Paragraph 


5.2.1.39 

5.2.1.46 

5.2.1.51 

5.2.1.58 


SHE 1 SAM Mode. 

SME 2 Bumper Mode. 
SME 2 SAM Mode. 

SME 1 Bumper Mode. 


There were no failures to lock each time the Backup Shutter 
was turned on. All timing measurements were within specifi- 
cations, as recorded on pp. 43 and 44 of the FI System Test 
Log. 


Thi3 test shows that the proposed circuit changes have no 
adverse effects on system operation. Accordingly, EC's 
4432A and 4433A with their ECR's, Deviation/W&iver D153 
and ECP 024 have been prepared to authorize tlhe PWB changes 
and are ready for signature. 
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Santa Barbara Keseareh Center 
Attention: t. A. Dawson 

?ti Coromar Urlve 
Go) eta, CA 93017 


Subject: Contract NA66-242UU for Thematic Mapper, Approval of 

Uevlatlon and tCP t<iShC CCK's J9y and 4UJL; 
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The following deviations and waivers have oeen approved by the 
Landsat-0 CCS. 


L)-lb4 - Capacitor addition to assure phase lock 
CCP-UZ4 - Capacitor addition to assure phase lock 
Tne signed 00 169J and 00 1694 are enclosed for your files. 





Elizabeth Austin 
Contracting Officer 
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4 . YITUI 4 * C**H 4 * j 

1 4 . COMTB 44 T NO. 4 UM* IT(u 


Capacitor addition to assure phase lock. 


NAS5-24200 


14. (onfMicaaVlM itkm aoMiiKuTuai 


Thematic Mapper Top Assembly 


ll. la Mcavcrioa 

YU 


a 


□ 


r. 


ta. mmc w w i.owc»t MiiMiLt *mct*o 

PWB Assembly, Cal Shutter, Backup, Rev. E 


I a M«r ao. oa TY« DUIMAYlOa 

51398, Rev. E 


14. oceceiart#** or ciuu 


Capacitors are proposed to be added across the phototransistor leads 
per EO's 4432A and 4433A. The threshold voltage determined by P.60 
is also to be changed to approx. +1.5V by changing the value of R60 
to compensate for the timing shift between the dc restore pulse and 
the shutter shadow that results due to the added capacitors. 



X 


it. HSSO r<H* **•*«•« 

With the power supply sync lines opened to prevent random shutdown, 
the standby shutter sometimes failed to phase lock. Noise picked up 
on the phase reference pickoff phototransistor leads caused random 
transitions in the cutouts of the flip-flops driven by Q the phototran- 
sistor comparators. The random transitions caused 130 phase reversals 
at the phase detector output and confused the phase lock loop, pre- 
venting it from locking. See Failure Report S8372. 
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4.4 NON-CONFORMING MATERIAL 


The following section lists the non-conforming material 
Reports (NCHR) that were generated during the Flight Model 
Fabrication tasks. Copies of the NCMR's are maintained at the 
contractor's facility and are available for review. 
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NCMR's 


Po °* Quality 


1 

9- 

NO. 277572 

- P/N 

51480(A) - Frame Silicon DET and Preamp 

§ 

277573 

- 

50797(D) - Silicon DET and Preamp Assy. 

1 


277671 

- 

50973(B) - Cold Focal Plane Assy. 

1 


277772 

- 

50797 - Silicon DET. and PreAmp Assy. Band 1 

1 


277773 

- 

52420 - Filter Retainer 

£■ 


277776 

- 

50955 - Cooled Focal Plane 

g 

9 

277777 

- 

50958 - DET Array, Bands 567 InSb 

| 

277790 

- 

50799-l(A) Quartz Subscrate 



277794 

— 

50958 - Detector Array Band 7 

§ 


277800 

- 

50958(B) - Detector Array Band (-) 

1 


288469 

- 

52451(A) - Filter Assy. - Band 1 



294836 

- 

51337(D) - Telescope Assembly 

| 

9 

294837 

- 

522*.9(F) - Redundant Shutter 

1 

294838 

- 

508C9 - Substrate, LED Source 

6 


294839 

- 

52347 - Electronic Module 

£ 


294842 

- 

51512 - Aft Optics Assy. 

i 


294852 

- 

51672 Rev. A - Lens Spacer 

T 


294854 

- 

52049 Rev C - Shim RAD Cooler Adapter 

I 


294859 

- 

50980 Rev E - Cooled Focal Plane Housing Preamplifier 

1 

Z 

294861 

- 

51740 Rev E - RAD Cooler Door Assy. 



294862 

- 

51740 Rev E - RAD Cooler Door Assy. 



294888 

- 

44220-2 - Mirror Mount 

\ 


294889 

- 

45769 Rev A - Nut plate 


295099 

- 

52347 Rev B - Elect. Module Assy. 



298142 

- 

51402 - TLMY Scaling - fuse link Lamp 


r. 

298645 

- 

50904-1 - Post Amp PWB Bundl 

i 

l 

f 


299608 

- 

51337 Rev. n - Telescope Assy. 


299663 

- 

51337 Rev. D - Telescope Assy. 


299681 

- 

51512 - AFT Optics Assy. 

t- 


299684 

- 

54211 Rev. A - Frame, Silicon Det, & PreAmp - Bracket 

} 

1 


299686 

- 

54180 Rev. A - Frame 

•f 


299687 

- 

51337 Rev. D - Telescope Assy. 

f 

| 


359650 

- 

90-50968 - Spare PWB Distribution Cold Focal Plane 

} 


359651 

- 

51015(D) - Silicon Preamp Assy. 

| 


359652 

- 

51015(D) - Silicon Preamp Assy. 


359655 

- 

50958(B) - Band 7 InSb Array 

» 


359661 

- 

5C973fB) - Cold Focal Plane Assy. 

e . 

t 

c 

359663 

- 

50802-1 (S) - Substrate, Silicon Det. Preamp 

i 

4 - 

359797 

- 

52420 - Filter Retainer 

C 

> 


359800 

- 

51015-1 (D) - Silicon Preamp Assy 

f 

* 


360066 

- 

50802-1 - Substrate E, Silicon Det. Preamp 

€ 

1. 


360077 

- 

507V5 - Prime FFA 


386729 

- 

50993(B) - Flex Printed Wiring Cable 

} 

9 

386730 

- 

51394 - Flex Printed Wiring Cable 

i 

♦* 

386755 

- 

51209 Rev. D - Cover, Intermediate Stage 


386757 

- 

51200 - Rad Cooler 

l 


386758 

- 

50980 - Preamp Module Assy. 

t 


386759 

- 

52566-2(0 - SMA Strip Heater 

P- 

>- 


392151 

- 

51015-1 (D) - Silicon Preamp Assy. 


8 

392154 

- 

50797-l(E) - Silicon Detector and PreAmp Assy. 

ft 

392155 

- 

50807-(H) - Led Source Silicon Focal Plane Assy. 

| 


392156 

- 

50968(B) - PWB, Distribution, Cold Focal Plane 

fr 


392546 

- 

51015-1(D) - Silicon Preamp Assv. 

1 


392547 

- 

50973 (B) - Cold focal Plane Assy. 



392551 

- 

50955 - C.F.P. /Cold Finger Assy. 
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NO. 392555 

- P/N 

50958(B) - 

InSb Array 

392557 

- 

50797(D) - 

Silicon Detector and preamp Assy. 

393227 

- 

50973(B) - 

Cooled Focal Plane Assy. 

393244 

- 

50795 

Flight Prime Focal Plane Assy. 

393245 

- 

52421 

Flight Assy. 

393246 

- 

52421 

Filter Assy. 

393247 

- 

52421 

Filter Assy. 

393248 

- 

52421 

Filter Assy. 

393250 

- 

51015 

Silicon Preamp Assy. 

393251 

« 

50970 

FPWA Cooler Cable Band 5 

393252 

- 

50958 

InSb Det. Array Band 7 

393253 

- 

50958 

InSb Det. Array Band 5 

393254 

- 

51333-99C- 

Filter Mount Sub Assy, Spare 

393255 

- 

51333-98C- 

Tilter Mount Sub Assy, Spare 

393256 

- 

50795 

Silicon Focal Plane Assy. 

393261 

- 

50968 

PWB, Distribution, Cold Focal Plane 

393268 


50961 

(50955) (E)- 

Cooled Focal Plane Finger Assy. 

393269 

“ 

50802 

(50797) (E)- 

Silicon Detector and preamp Assy. 

393272 


50992 

(50973) (B)- 

Cold Focal Plane Aisy. 

393273 

- 

50797(E) - 

Silicon Detector and PreAmp Assy. 

393274 

— 

51480 

(50797-1) (E) - Silicon Detector and PreAmp Assy. 

393275 

w 

50803 

(50797) (E) ■ 

- Silicon Detector and PreAmp Assy. 

393276 


50973(B) - 

Cold Focal Plane Assy. 

393277 

- 

50797<E) - 

Silicoia Detector and PreAmp Assy. 

393278 

- 

50807(H) - 

LO) source/silicon FPA 

393279 

- 

50802-1 (E) 

- Substrate, Silicon Detector Preamp 

393280 

- 

50807(H) - 

LED source-silicon FPA 

393281 

- 

50955(E) - 

Cooled Focal Plane/Cold Finger Assy. 

393282 

- 

sogss^E) - 

Cooled Focal Plane/Cold Finger Assy. 

393283 

- 

50955(E) - 

Cooled Focal Plane/Cold Finger Assy. 

411554 

- 

51402 

PWB Assy. Telemetry sealing 

411649 

- 

52797 

Aux. Circuit Board 

411881 

- 

53060 REV l 

V - Analoy Processor (A4) 

411979 

- 

53286 REV D - Cable Assy. (W3) Heater and Sensor Band 6 

412432 

- 

51402 

Telemetry Scaling PWB 

412442 

- 

52788 

Cable Harness 

412446 

- 

50860 

Silicon Detector PreAmp 

412471 

- 

50916 

PWMB Assy. Cal Shutter Main 

•y 

- 

50955 

CFP/Cold Finger Assy. 

412473 

- 

50916 

PWB Assy. Calib Mainshutter A6 

412474 

- 

50904-3 - 

PWB Assy. Post Amp Band 1-4 

412478 

- 

52360 

Top Cover 

412487 

- 

53757 REV B - Elect. Assy. Reg Module 

425451 

- 

50869 

Power Supply 

411836 

- 

509082-2 - 

PostAmp Band 7 

412016 

- 

50904 

PostAmp Bds. 

392150 

- 

50797-2 - 

Silicon DET and PreAmp Assy. 

386761 

- 

52052-3 - 

SHIM, Cooler Shroud 

412015 

- 

50904-4 - 

Po.sC Amp Band 4 

411920 

- 

50904-2 - 

PWB Assy. Post Amp 1-4 


/ 
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298649 - P/N 

51065 - 

Thematic Mapper Assy. 

299665 - 

52483 - 

Shuttei Arm A-sy - Cal/Restore 

412016 - 

50904 - 

Post Arp. Bds. 

411836 - 

50908-2- 

Post Amp. Band 7 

299645 - 

51512 - 

Aft Optics Assy. TM 

299630 - 

53414 - 

Transformer Assy. 

412468 - 

52347 - 

Electronic Module Assy. 

294814 - 

50843 - 

AFT Optics Support 
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